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[I] 



A* A 2 A 3 WA 4 54, ^iitt, -C (R 5 ) -X*4-N-&*L, 
A» A RtFA 8 54, -C (R 6 ) -XI±-N-**U 

**v*;v*^;v*, Ci - e 7^*^»^-*T^lh Ci - e T ;v# 
Ci - e 7******-**^ Ci-e 7;H^^^^ t^S, Ci - r 

*^**-*Ci - 6 *;W^^V7^^ (Ci - 6 7 V* 

3U4R 2 R 2 ' £L<54R 3 ' 2: oT:, Ci - s 7** W**L < 14* 

, 3U4R 2 ' k, R 2 3gL<54R 3 fc**-*fc4oT\ Ci - 3 7JMr W**L < l±* 
*->Ci - 3 7J^^>i^^ _ , ~ ^ 

^ C rr^ii*«i-^XI*R. R 3 '^L<54R 2 ' t«C^t 

- v* ci - 6 7;v*;v*;v*^;v7^*, Cl - 6 7;v*;v***^7;v*;v7 

il^ C r^?5ii»*i-*. 3U4R3' k, R 3 ^L<54R 2 
C i - 3 7;V^V>*^U< lit^r^Ci - s 7;V*V>**M:U 

^ R 4 54, ^nrvW, *»**iirl*i V ' Cl tL^JJvC 

a,********-*'*, Ci - e 7MH^T5;», Ci - 6 7;v*;v# 
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l±Z**-C (R 7 ) -T?***^ R4 kR? -C (Rs) (Rs' 

)_ 0 -, -C(Rs) (R 8 ' ) -CO-, -C (Rs ) (Rs' ) -C (Rs) (R 
8 > ) - _ 0 -CO-> -CO-0-, -CO-C (Rs) (Rs' ) -O-C ( 
R 8 ) (Rs' ) -CH (Rs) -N (R 9 ) -£L<«-N (R 9 ) -CH (Rs 

R 5 tt, TfdflC^ 7k»> 7 7*«^ Ci - e r;v^;v*> Ci - 6 

£ Ci-eTHW*-/!' (Ci-«) 7;^;V7 5/ iXli'>7yM*U 
^nr/ftCi - e T^/Hk Ci - e TJV^V^v'*, Ci - e Wt^vC 

! _ 6 t;v^;^»> Ci - e t;v^t;v*^^-^»^ vr/*, Ci - e 7 

jl/Jf;vi^y*;v^^ Ci-e 7;W*W^T5^i, Ci - e 

r 7 7X*® : 3 L > ^nyvs^ y7/i, Ci - a T;v^;i/», Ci - e r;v^ 

/nt^i/gf*^^, Xt±Rv fcR 4 hMl^^t, -C (Rs) (Rs ' ) -O- 
N -C(Rs) (Rs ' ) -CO-, -C (Rs ) (Rs')-C(Rs) (Rs')- 
_ 0 -CO-> -CO-0-, -CO-C (Rs) (Rs ' ) -O-C (Rs) ( 
r 8 . ) _^ _CH (Rs ) — N (R 9 ) -tKtt-CH (Rs ) -N (Re ) 

R 9 fi> tK*M?n Ci - e 7***3^ Ci - 6 7^*^*^ Ci - e 

T ;v ^ ;v ^ v 7j ;v ;v^Xti * ^ 5 ;vl?r$L, 
RaB> tKJSHCTn Ci - e 7;v^;H> Ci - 6 

j Ci - 6 7^3^^^* — tVV'JJV 

Xii, -CH 2 — N (Ra) -> -0-. -S-3U±-S0 2 -*£U 
Yt±, -CH 2 -Xt±-N (Ra) -**U 
Zti> -C (Ry) -Xti-N-fc^U 

yju--f a • ^ufyW^, >JtBfe3k> Ci - e TJV^VT?^-^^ Ci - e 7;V d r 
;V#;V*-~;V^>^ Ci - e T^*^-^?^ Ci - 6 7JI/^*^ 
-;l,Ci - 6 7^;V7^1, Ci - e 7JH^t^fyI, Ci - 6 7^t*'>* 

Ci - e TMJ^^fv'^^-^T^S, Ci - 6 7 * * * * * ~> * * 
sK-jVC i - e 7^^f^7 5 7*, C i - e 7;V^;V7< /S, vC i - e T^W5 

x;v77*^H, Ci - e 7M^)V7T*'f^ vCi - e r;v^;v^;v 

Ci - 6 7JV^WJV77 ; e^iV75yl, Ci - 6 7;V^^^77*^^Ci - 6 7 

;V^;lxT5 / I, VC 1 - 6 7JVW^77^ Kl-6 7;V d r^7 5 7*. 

7*-f;v^-^->*> Ci - 6 7H^^7r ; E'f^ + i'i, vCi - 6 7^^^^ 
7 7t^H^yl, *;W^>f;H, Ci-e 7;v*^# JW^-f fCi - e 7 

;V^;V#;W^^;V^ j!;;W^^;V7 5 7*> Ci - 6 

vC i - e 7jv^;v*;w^^;v75 C i - 6 T^*^*^^^ ^C i - 6 7 
;v^;v7 5 7I, y'Ci - 6 7JV^^*iW^^jUCi - 6 7iV^JV7^I, # 

^;V^>-^ Ci - 6 7;v^#>>wt.^;v^v2^ vCi - e 7***'*>Wt*r>f 

ju***,^ ci - 6 7;^;v^^*-^S> Ci - 6 7i^^w^*-^7?/sso f 

Ci - 6 7 Tiz^** -c*s*l*~>* n7;v^ tfu 
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[f»^® 2 ] _ „ 

A 4 ^_ n _ t$>(9n a i n A 2 ^A 3 rt 5 \ -C (Re ) --e*^i*i|ii:iflt^ 

[w^ta 3 ] 

A 5 s A 6 A 7 XVA 8 V^-ftL^-C (Re) -T**SlffJfc® 1 XttS9*S2 fciB 

[it^tiH 4 ] 

A 7 -N--C& >5 > A 5 , A 6 S.tF A 8 V»-ftLt-C (Re) -"e^^W^l 
Re^\ tMSSISC^ 7^*1??, m.mW^, ^>Hk ^V7D^H, HJ 

[fflf M 6 ] 

[If 7 1 

[W*^ 8 ] 

R 2 WR.2 

[If i^M 9 ] 

r 2 tR 2 ' t tf-m Ktz-ox, -ch 2 c h 2 - zmm-tz, i KMm<Dik&m 

[ft 1 0 ] 

R 3 $.<TR 3 ' #\ TfcStHTN 7Xm*> ^ h^rv^ *<f-fr&, \LYU*=s 
[ft**! 1 1 1 

R 4 #\ tR«JKT-> 7?*M^ ^/H. vT7». ^;v5jv»V> 1 J7 

[If 12] 

Zff -C (R?) --eab!9, IoR 4 fcR? t7& ? — If^'fcoT, R 4 - R? <7?gBW^Il 
ft-CH 2 -0-, -CH (C H 3 ) -0-, -C (CHs) 2 -0-3U±-N (CH 
3 ) -CH2 -Sr^i"*, It*^l t|BIRO'fb'frWXtt*^W^« : ^$tL-5 4ttlo 
[ft 13] 

-C (R 7 ) --C£*K loR?^ 7X«M^-. 7?«Ji^;&*>Vf-;v»:^<c>&£ 

[W*IJ 14] 

Zt5 s \ -C (R? ) I0R7 **, 7 7iM^XI^f^^>^> If 1 1 

[fi^l 5] 
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n=l-C*lK Y#, -CH 2 lit**! 1 i:fi*©^WXIi**«I CMP* * 

[If ^ 1 7 ] 

-»s£ [I] ^«ti;Ml^rW\ 

• (7R 9S) -7 - (*fcfn [8 -T*f-fcT*>* * [3, 2, 1] *^*-3, 1 
(3' H) >'fV^> , /7?v] - % - 4 M- fr) - 6, 7, 8, 9-rf5tKo- 

5H-y^A^[b]f'Jy>-9-t-)K 

• (6R* 8S*) -6- (*l£n [/f - 1 (3H) , 4 -^'Jv 
>>] -i' -5, 6, 7, 8 - T V ? ^ K° * ^ V > ~ 8 ~ * - • 1 

L - S^BfcttU 

• (7R, 9S)-7-[(3S*,4S*) -3-K W-4-o->^-^ 

i -^;^f;V] -6, 7, 8, 9 -f >7 t Kn- 5 H-y^A 7 ^ [b] 

tf 'J y >- 9 - Jr-fr • 1 L-15t^ 

• (7R 9 S) - 7- [ (3 S* , 4S*) - ( 4 - 7 ^ n - o - F V ;V) - 3 - fc 
Fn^y'^'Jy>-l-^V^^ -6, 7, 8, 9 - -f h ~7 H Ko - 5 H - v * n 
^•7°^ [b] t" 1 ; i^- 9 — • lL-SEtS, 

• (7R 9S) -7- (6' -Tif-5' -7JVtn-^H°n [ 8 - Tif- t? V* n [ 
3 2 1] 1* (3' H) _ 8 _^;y^;V) - 
6 ' ; 7 ' 8> 9_f f 5t Fn-5 H-y^nA7*^[b]ti 0 'Jy>'-9-t-^ • 1 L — 

• (6R* 8S*) -6- (3, 3-y^f^-^t°D Kv^V77/-l (3H 
) f 4 ' _'tf^i;y>] -l' _^;v^^;v) -5, 6, 7, 8 - 7" h 7 F n - * J V 

y- 8 • 1 L -iES^ 

• (7R 9S) -7- (l-^^;v^t:n- [2, 3 - 2> Ko - 1 H - 4 > K-;v- 
3j 4 » L K 'A'jy'y] -1' --f;v^f-^) -6, 7, 8, 9 -x h 9 H Kn- 5 H- 

• (6R* 8S*) - 6- C4- (2-7nn7x-;v) - 4 - 7;VtnliAij y y- 
! _^ ;v ^'f-;v] - 5, 6, 7, 8-f >7t Ktt*y y>-8-*- * • 1 L-ffiH^ 



'(7R 9 S) - 7- [ (3 S* , 4S*) -4 - (2-^n-4-7^n7x- 
;V/ ) _3-n Kn^>^'J^>- l--f;V^;V] - 6, 7, 8, 9-r>7tFa- 
5H _^^ n ^y^ [b] tfy 9 • 1 L 

• (6R* 8S*)-6-[(3S*,4S*)-4 - (2-y nn-4-7)Vtn7 

_' 3 _ t pn^y^ij^y-l-^^^f;v] - 5, 6, 7, 8-r>91iF 
n^;ij7 - 8 — ^ — ^ • 1 L — WHsMM^ 

• (7R, 9S)-7-[(3S*, 4R*)-3-t Kn^fy^f ;V-4-7x_iV- 
e^y^^-l-^fJU^^^] -6, 7, 8, 9-f f7t Fn-5H-y^nA^ C 

• (7R, 9S) -7 - [ (3S*. 4R*) -3-^^4-7x^Mjy7- 
1_^;V^^;V] -6, 7, 8, 9-rf7dKn-5H-y^A^ [b] t'Jy/ 

• N- I (7R, 9S) - 7- [ (3S*, 4S*) -4 - (2-^nn-4-7)Ho 
7x - J l / ) _ 3 _ t Kn ^ y f a >j y 7 - 1 - ^ f ;v] - 6, 7, 8, 9-rb7H 
Kn - 5 H-~>i7 xi-^-f* [b] fcf V v > - 9 - 4 M * 9 >Xfr&>T § V • 1 L -MS 

-e&&lf^:S 1 cmfcofls^WXli^WKB^S* 1 -} 

[If ^ 1 8 ] 

r|*^jg 19] 
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[If 2 1 ] 

— [i] ^-ft^M!;^^^^'^*^" 7 ^ 

1) — tfSS; [II] 
lit 2} 

Rip* Rip 




[ii] 



' \t ffS«Ltv^Uv>Ri ' fc^U A 1 p ii, «IMtLtV>ti iv^A 
1 4rieU A 2 p t±> «i***Utv>ti iv>A 2 A 3 p fc^ ^»3£*^rbr 

v^T&J:v>A 3 A 4 p tt, filKafeSr^UTv^rl) £v-A 4 fci&U Ri > Ri ' 

, A 1 , A 2 , A 3 , A 4 , X. YllFnli, 1 fcR£-C*So 3 tl % 

h-^[III] 



R 2 p 




[HI] 



HN^ R4P 

r<3P 

K2P 

[5£*K R 2 p li, r»tLtv^Uv^R 2 R 2 p ' ffili^f U 

v>tUv^R 2 ' £3cU Rs p l±, W^tLtv^tU^Rs R3 p « 

flS^ttv^U^Rs ' «U R4 p B> §iMLTV^U^R4 * 
ku A 5 p ti\ ««af*r#LTV*t:fc iv^A 5 *3EU A 6 p tt, «K3k«r* LTV>r 
Uv>A 6 fc^EU A 7 p ti. «KS^^L-Cv^r & J:v^A 7 «U A^ tt. 
l:tLtv>rUv^A 8 R 2 n R2' R 3 > R3' > R^ A .A , A 
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y v-b^>$##0 R L 1 (Opioid receptor 1 i k e - 1 xs&W 

MM&mmmm ; sww^is ; steam* l. < ; J 

in ^ 



}llfls (o rphan i n FQfcR-*R) K^*KfcSMJ*> 
«ft * #o l7ffi <DT < y lift ^)^^fF^I»o ^>*^> 2f 5 1 

^^^cop^Xtilfi'It'^W^^r^LTV^t^x.'btLrv^ [*>ff-*-, 3 77 
, 5 3 2 ( 1 9 9 5) ;y*:c^7*--*-n*>r^* (Society for 
Neuroscience) , 22, 455 (1996) ;-*-nl/*-> (Neu 
roReportj, » , 4 z d ^ x y » / ) » p _ 

>fx^ (Eur. J. Ne u r o s c i e n c e) , 9 1 9 4 ( 1 9 9 7),-^ 
nt-fx^ (Neuroscience), 7 5, 1 ( 1 9 9 6) ; i b i d . , 3 3 

3 ( 1 9 9 6) ; 9>f7t^fx'/^, 6 0, PL 1 5 ( 1 9 9 7) ; ibid. , PL 1 

4 1 ( 1 9 9 7) ;^i/-f-f^7*-t'/aW*f5-t^x^ (P r 
oceedings for National academy of scienc 
es) , 94, 14858 (1997) #M] 0 

* £ ° 3 t-fe 7°?- >-S##0 R L 1 ©l&iS^lflJh* tLTt 7 v 9 T 7 Y • * * £*SV>-C 

-ja. — n-^^J-V^.V^— X (Neuroscience Letters), lot, 
136 (1997) ; iM * - , 394, 577 (1998) #R3] o 

sychopharmaco 1 ogy) , 1 5 1. 3 4 4 - 3 5 0 (2 0 0 0), ^- 
t^ty-i-nt/fx^ (Journal of Neuroscience), z 
0, 7640 (2000) #fl?J ] o 

/fx^ (Proceedings for National academy of 
sciences) , 96, 10444 (1999) #M] o 
[0 0 0 6] 
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[0 0 0 7] 

y ~>-fe7°?->'S:#'f£0 R L 1 v-b7 0 f->co|t^^#*^lC|SWi-^%®ii LTti 

, M x. IfWO 99/029696 > 7 W K WO 00/27815 > 7 V ? h 
, WOO 1/8 3 4 5 4^>7V7 K WO 0 3 /4 0 0 9 9 7 WO 0 

3/6 4 4 2 5f/07V7 M:»ibSo V^-ftL 4 ^ >"*f>#^ 

[0 0 0 8] 

— 7j, fh^^Knvv^-X, 2000 4?, 4 li, 9829-983 311: JiTfB 
[0 0 0 9] 




[#ft^:K 1] WO99/029696 ■ffv* >7^-; K 
[#lt« 2] WO 0 0/2 7 8 1 5 -fv* > 7 V y K 
[i&IMSfc 3] WO 0 1 /8 3 4 5 4 >7U7 K 
[#If » 4] WO03/40099 > 7 V v K 
l&ftXM 5] WO 0 3/6 4 4 2 5 > 7 V y h , 

[^#fP3tK 1] f f5AFn^l/^-X, 2 0 0 0^, 4 1i, 9829-983 
31, .• 

[0010] 

fflt?>l^ ^y^7 , f>S##ORL 1 ^<?) y y -fe 7*f > * ffitt S ft^i 
y try v^#^^#^cOT5 > t /cft^i^V y-tr 7°f >Sf #0 R L 1^<D7 -> 

[0011] 

BP*., 
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(1) [I] 
[0 0 1 2 ] 
[It 2] 




A 1 , A 2 , A 3 RZfA* t±, #*&:£LT, -C (R 5 ) -Xit - N - fc^U ffi 
LA 1 , A 2 , A 3 HZPA 4 cd? *>^& < £: & 1 o(±-N-"C* <9 , 

A 5 , A 6 . A 7 SitfA 8 (±, ^-^®3ZLT. -C (R 6 ) -Xt±-N-£itU 
Ri RZfRi ' ti, ^MLt, 7jt*JI^ ^nyy^ 7M*^ v7;i, C 
i _ 5 T^^^rv^ Ci - 6 yjKJVtJfyTi^JVttyl, Ci - e 7;V3r;i/ 
t^fv*;Wf-;H, Ci - e Ti^J^^y*;V*-iVT^I> Ci - e 

;v,i?-;v^ Ci - e r^^f ->^^ Ci - 6 t;v^t;v*;vsK^;vt5 y 

2^ Ci - e 7;^iW^*-^ Ci - e T^^^x^^-^T^yi, c i - 6 T 
;i/^;v^.;v*^.;vC i - e T^^^T 5 71, *jw^^)V7?;i, (Ci - e 7^^ 

b'jrv'j^, ^dr-9-y';;H, 3gb<ii^;v-7° [«] ^kfc&s^kS^SfL 

R2 li, TfcfifH^gL < l±7Xf*^tLTV^ iv^C i - e 7;v^;H!rit^\ 
XttR 2 R 2 ' ^L<i±R 3 ' W-tC^oT, Ci - 3 7;^^>if L<lit 
^vCi - 3 7i^U , /i*MU 

R2 ' fi, tK*M : 3 1 ^l< te7kM&*y{iLx^xi> x^c i - 6 7;v+^s^$t^ 

. 30iR 2 ' fc^ R 2 f KliRs If K&oT, C i - 3 T;v^ V^^gL < ti* 

Rs ti. 7XStJK^ 7jc^*> ^n^^lT^. Ci - e T;V^;V^^v^ Ci - e 7 
)V *c )Vii )V t$ =. Ci - e T;v^f Ci - e T ;v ;v x ;i/ ^ ~ 

Ci - e 7;v ;3 r^7,;i/^-;i/7 5yi, Ci - e 7;v*;vx;v*-;v7;i/^;i'7^ 

iV^Ci - 6 T^^V^SSI-tK XiiRs fc> Rs ' 5&L<t£R 2 ' hip— IftC^roT 

R 3 ' TfclfJK^ 7kM&, ^nyyfi^ Ci - 6 T )V^)V^r^-y^ Ci-e 
T;V^;V7>;V^";V^ Ci - 6 7A' + )l't + '>*W-^i, Ci - 6 t *c * * 

— Ci - 6 r;v^r;vy. ;vr ^ y ft, Ci - e t;v^;V7.;v^— ^r^^r^T 

5 71, y77lfL < \iV)V-y- [«] ^(b tz&mfrbm^K&WM^^^X^X 
Uv^Ci-6 7MJVMS^\ XliRs ' R 3 %L<ltR2 bff—mKftoX 
, Ci - s 7;v^rV>-^L< lit^ryCi - 3 7;v^r V>*£ft^£U 

r 4 T^HSm^ Aot^/ii 1 , 3fcS?3fe**LTv>T& J: v>c i - 6 t;v^;v^ 
^ayyjtCi - e y;vdr;i^ Ci - e T ;v^r;v^-^ vft, Ci - 6 r^Ji'i^i'C 
! _ 6 tjv^jvs, Ci - e 7;i^;v# ;Vft, -777S, *;1/<jH, Ci - e T 
;v^;i/^-^r v7j;v#— Ci - e t^^vtj ^^-;V7 5 y Ci - e t;v^;v^ 
jp#-;i/Ci - e 7JV^;v7?7Sft<ttCi - e r;v^;v^;v*— X 
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liZtf-C (R 7 ) --Obh^, R 4 tR? HHlC^ot, -C (Rs) (Rs ' 
)-0-> -C(Rs) (Rs ' ) -CO-, -C (Rs ) (Rs ' ) -C (Rs) (R 
s ' ) -> -0-CO-, -CO-0-, -CO-C (Rs) (Rs' ) -> -O-C ( 
Rs) (Rs' ) -CH (Rs) — N (R 9 ) -£L<t±-N (R 9 ) -CH (Rs 
) -£M;U 

R 5 \u TkfSfM^s 7k$m. yyStif^ ffi&ns^ Ci - % T)v*)vm, Ci - 6 

7JV^;VT^i, Ci - 6 T^^^*^^'-^^ Ci - 6 T)V*)Vjj)\/^=-)VT^ S 
Ci - e T;v^;v^^^-^ (Ci - e) 7^^T?/iX!iy7yll:iU 

^n-f>jhCi - e r;v^;v*> Ci - e t;v^;v^-^->*, Ci - e r ^ * ^ c 
! _ 6 7;v^;i/^ Ci - 6 r;v^-^*^^— vT^i, Ci - 6 7 

;i/^;vt j ry)!'iV'f"^i> Ci - 6 r;v^;v*;v>^— ;vt 5 y Ci - e t;v^;^* 

R? ^ny^ac^ y7/l> Ci - e t;v*;i^ Ci - e r;v^r 

3U±R? tR4 t^ s — H^&oT. -C (Rs) (Rs ' ) -O- 
, -C(Rs) (Rs ' ) -CO-, -C (Rs ) (Rs')-C(Rs) (Rs')- 
, -0-CO-, -CO-0-, -CO-C (Rs) (Rs' ) -O-C (Rs) ( 
Rs' ) -CH (Rs) — N (R 9 ) -fL<l±-CH (Rs) -N (Rs) 

! _ 6 7JV+)HXiiC i - 6 r;v^;vy ;v*~;v^£$tU 

R 9 fi> 7jc*M?-. Ci - e T)V3c)vm, Ci - e Tfl'^^Jl'*-)!/*, Ci - 6 

r ;v Jf- ;v 4- ~> * ;v ^ — ;v tt * ^ 5 * ^ L > 

Rati, jfc*®^ Ci - e 7^*^&, Ci-e r;v^ JV^v tj ;v#"-;v^ # 

^a^^^s, (Ci - e r;v^r;v) #/w**>f /Hfe, v (Ci-e r;v^;v) *>w** 

Xli, -CH 2 -N (Ra) -0-, -S-X«-S0 2 -£^U 
Yl±> -CH 2 -Xt±-N (Ra) -?:SU 
Z(±, -C (R 7 ) -Xf±-N-£itU 
nli, OXiilOlMto 
7*/— -7 a : ^n^>S?> 3fe^*> Ci - e 7JH'*A'1i Ci - e T;v^r 
;V*'^;VtJryS> Ci - 6 7^ J r^***-^7 5/i, Ci - 6 T*'^*^^ 
-;VCi - 6 7;H;V7^*, Ci - 6 T^^f^^^v^ Ci - 6 T;V^r;V^-^r V7J 

;v^ci;v^ Ci - e 7;^;>t^y*;v*-^75yi, Ci - 6 r ^ ^ ^ 

^-;i/C i - 6 7i^iV7 5 y& % C i - 6 7^W5^i, vC i - 6 T^^^T 5 

^j>77^/f;H 1 Ci - e T ;v "7 7 ^ -tf JV3fe> vCi - 6 TM^A' 

77^ x^77€^^75 C i - 6 T^v^f ;vy ;V7 ;vt ^ s> 
c i - 6 r ;v^r;vy r-t-f ;vr 5 y C i - e r^^vy ^7 r ^ ;vc i - e t 
ji/^jv7< y~c i - e r;v^;vx;v7 r ^e-f ;vc i - e t;v^;vt5 y^ y;vy 

T ^"f Ci - e 7;V^riVX;V77 ; E^;Vt^yi> yCi - 6 T/l'*^^ 

•7 t JUr* v*. #;w^-f;v^ Ci - 6 T;v^f JVTJJW^'f vCi - 6 7 

JH, A;W^^V7 5/S> Ci - 6 7;v + iV*iV^-f ^75 7S 
, vCi - 6 T^Jl'A^'f^T?;^ Ci - e 7)I'4f/l'*^* / f^Ci - e T 
;V^^7?;i, yCi - e 7M;V*;W^'f;uCi - e 7J^^7?;l, #;WS^ 
-f;v^v^. Ci - e T^^r^^^/^-f ^t^yS, vCi - e T ;W^-f 

;v^-^->^ Ci - e t;v^;v^.;v*~^*. Ci - 6 7^^w-^7?7i^ 

Ci - 6 t;v^t;v^;v*^-;v^-^->*] 
g £fr t ir & o 
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[0 0 13] 

(2) -ass* [I] -e 



( 3 ) [j] ^$tL^<b^^o ? lS^^^^#^^ ; &^*^^J : Sr^•^^^ ; & 



>'l^ 



(4) — [I] ^SEStLMfc^ lT^t«, 

(5) — «^ [I] ^$tLS'fb^O$!iat^"C*o"C, 

1 ) [II] 

[0 0 14] 

Mb 3] 

R 1P* . R 1P 




[II] 



if' it, Ltv^t 4v^R i ' fc^U A 1 p i4, MS^f Ltv^t *> J: 

v^A 1 fc*U A 2 p t4, ini^tLtv^T^iv^A 2 £fcU A 3 p it. 



LTV^T 4 v^A 3 *■ 
1 , A 2 , A 3 , A 4 

5* [III] 

[0 0 15] 

lit 4} 



U A 4 p tt. rWtLtv^tUv^A 4 tSU Ri . A 



7P 




[III] 



K^, R 2 p J4, ^Safe*^rL"CV>-C £ 4 V>R 2 R 2 p' {4, §1S*WLT 

v^TUv^R2 ' «U Rs p 14, m^tttv>TUv^R3 Rs p ' 14 

, fK*tLtv>t^iv>R 3 ' £icU R4 p 14. «K^^^b-cv>T^ 4V^R 4 fc 
gEU A 5 p it, flMtLt^tU^A 5 fcfcU A 6 p it, §K^tLTV^ 
&4V-A 6 «U A 7 p 54, Ml^f LtV^tU^A 7 «U A 8 p {4. 

Ltv^U^A 8 R 2 > R2 ' . Rs . Rs ' , R 4 , A 5 , A 5 . A 7 

2) Miaxfi-r#^^^<t^^K»^*i-^i#^t4, «»»£i&*l-&:as. 

ffiiE# 2005-3030878 
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[0 0 16] 

iikT K > IB* £ fi fcl tfJB BS K o v> T ftgg i" £ a 

[0 0 17] 

r^n^*>lK^J tLtli7 7« ift*]K3% ^K^Rtt 3 ******** ^* 

o 

[0018] 

n-^**, ^V7'fiH, sec--7^^S, tert-^f-;^ n -^>f-^S 

^fv^>f;v*, ^t^yf;vi, tert-T^;v^ l-^f-^^f-^. 

i 2-^f-;v^>^^^ 3-^^^>^^*- 1 

i-y^fjV/f^ l, 2-y^f;V7*f^ 2, 2 - ^ 1~ 
i^/u^f-^*, i,i, 2-hV^f-;v^ntf;v*. 1, 2, 
^ l-xf;v-2-p<f;v7ne;v£, 1 -if^- 1 tA'^n tf ****** 

[0 0 2 0] /„ * 

|"**v*J ti, fi^l^^Mtl^-i t fet**"*-** (C = 0) »1T^ 
* (=0) ttftU Wittf, R1XI1R1' «>»^ RlfcRl' fc^-Htfcfc^T* 

n e **^-r & vmm^ t * s * ;v * * & v ^ ° 

•7* S*u tf (?) 7 7 il? -eft $ tt t f 17 ;K ^1 1 L t ii , m 

xJ2\ 7/;v^n^f-;i^ y7;Hn^iH, HJ7)^n^fjH, 2-7Mnx 

[0 0 2 2] „ . . 

>fy^n^t*V*, n-7h^->*. ^77f^y§> tert-^ h *v*, 
n -^Vf-;V**^*** s W*>*U 7 7 fHf tfil $ t V^S fit 7 ;V ^ t 

^yitU, ^tf-n* h*V3fc. y7^n^^yl, >';7/;v^n^h 

^v*> 1, 2 - y 7 ;v * n x f y §f If f> ti^> 0 

[0 0 2 3 ] 

^7fil7;^^75 7iJ (±, T^y-ife (-NH2) 0**IK^<DlO?Wg;»T/l' 

^^3fefc1ttfeLfc»T?*)D. JWfcWK*^ f!lx.{^ ^^^^ n 

-yntf^T^ ^77'ntf)V7 5 7S> n-7'fiV7^1> sec-7f;V7 5 7 

[0 0 2 4] 

[y'tt7H;V7?;SJ Ji> (-NH2) <7)2^7)7K« W^S^T 

iWf^75;i, v (n-^ntf;v) 757i, >^ (n-^ntf;v) 757 
% yM 7 7°n l£;V7 5 7 iWf tf tL4 0 

ffi|iE#2 005-3030878 
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[0025] . 

r«7)V^^t^y*^*-^J ^ (-CO-) KHSfc 7 * * * * 

V*^#-Vafe, tert-7h*~> n-^****^*^-****** 
[0 0 2 6 ] 

r (fiftT^^JV^y*^*-^) te> T5/i (-NH2) Kl»7;V 

* ;v * * -> * l fc£-e* «3 . l-eomH^*^-^ 

-; V7 ^^ n-7 I nt I ;vt^>'*^-^T5y^ >f v 7 s n tf fr* * *> * ;vtf?~;v 

T ^y^ > n _ 7 '^->5t,jV,f-jV75/i, ^fv7^y*J^"^T5^I ; tert- 
[0 0 2 7 ] 

5 y^coM^MT-±<7)7X«> : f-^ / ftfc'9 i:fit7 ^ ^ ;v t ^ -y * ^ - ;H* S IS^ L /cl 

[0 0 2 8] rf ^ 

Ramr;v^;v*^^-^J ^ (-co-) KiS^r;^^^^ 

t-o tr* 7f- u >f v f^f- V 4 vavj 

[0 0 2 9] 

R»t;v^;v*;v^-;vt5 y*J fi, 7?yi (-NH2) ojjcfcJK^io**^ 

f 7 jv ^ ;v * ;v*^ JVS i: it L <9 > 011 7-fef75 K3£, 7° 

ok"t^75;i, ^V7*f'J;V7 5^, ;N*l/iJ;V7 5;i, ^;;^^V7^* 

[0030] _ , 

T (<£jft 7 «7;v^;v75 7*J l±, ^ fi^7^^V7 - y 

OM*M^i^7jc*^^g:/m7;v^^*^^-^tgmL/iS-C^ 1 9, #!lx.(i\ (^ 

[0 0 3 1 ] ^ 

\mscr )v * =- * * ~>2feJ i± , mmw^ 7 /p* * ;v # - ;v»^fs^ 

[ 0 0 3 2] . 

SiSMT 4 fr&l W\ * /W^E >f ;H£ (-CONH2) <£>7jcSfJI^- 

n _ y 7- ;v 55, ; wt^e >f sec- * /Wt* << >^ tert - 7*f ^ * ^ ^ 

r^«7^^^^;w^-r;v^J i±, *;w^>f;v» (-CONH 2 ) <£>2ffltf>7jc# 

miE# 2005-3030878 
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°4ftT 4 *T 5 >>*J tt, 7</S (-NH2) 1 

^ ^V^nt°jv*iw^^;v7 5/ i, n -7*fiV*;w^^^7?/lv sec- ^ f 

^fi|7W*'*^ : E^^7^iJ (-NH2) <D7mm=F<v 1 O 

;w^^;v75 7l, yxf;^]W^^)V75/l> v (n-^ntf/i/) */w<*>r* 

^ c; (sec-^f-;V) *^>f^75>i, v (tert-^f-^) *^^V7^ 
t 0 0 3 6 ] 

[0 0 3 7] . 

) ^f-;VT5 7»> [v (n-7°ntf;v) * ;w^^ ;v] ;V7 5ylW(tbn^ 

o 

[0 0 3 8] 

#;w^;v*3->», n-7nH"j^^^vt^yI, v 7*o if ;v# ;w^^f ;v 
^-3->^ n _ 7 'f;v*;w^^vt^yi, sec -r^;v#;w^-f tert 

^fjv ( n -^ntf;v) *;v;^^vt^y*>.^V7 , n!f;^^ 

r»T;v^W)W^)HJ tt, (- S 0 2 ) Ki&mr )i>* 

ni£;vx;v*-;vS, /f V7*ntf;^;v*^;v^ n -^;v^;v*-^^> sec-7^- 
;v x ;v * ~ tert - 7*f ;v * - ;v*Wl^f <b 0 

r»7jUj^;V*-;V75^J W\ 75/i (-NH2) ©Ticf^^l^jg: 

ifjV^;V*-JV7 57l, n-7nt°;l/7;;w*^;v7 5 7l, 
iV^-jVT^S, n -7fJVX;V*-;V75;I, sec-7f;V^i^-Jl/7 5/lx t 

[0 0 4 2] 

miE# 2005-3030878 
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y i&B. 7 n> 7 r^e-f ;HJ ii, yWV7r^-f;H (-SO2 N H 2 ) 

, ^7 -f V7°n £°;vt,;v7 r^e-f ;H, (n-7^;v) 7 7 r •=£ W */ (se 
c-yfJl') 7^7 7^^^ (tert-7^;i/) 7;V7 7^ 

o 

[0 0 4 3 ] 

[ : J \&B.r )V 7 ;HJ ti, xjV7 7^-f;vS (-SO2 nh 2 ) cd21@ 

JVX^7 7 : e-1 , ;Vi> yxfjl/7*7 7*'f^ v (n-7°ntf;V) 7 ;V 7 7 •=& -I* ;H 

, v-f V7°n tf;v7;V7 r v (n-T^v) ^ ;i/ 7 7 ^ ^i, v (sec- 7* 

XJV7 7 : e^^I> P (tert-7*^;v) X^77*^ tf*^ If hix%> 0 

[0 0 4 4] 

T ffii7iK;w^7 r^e-r ;v) 7 5 7SJ (±, 75/1 (— N H 2 ) (OiYMm. 
, ( ; E7^f;vx;V7 7 ; E^;v) 7?7i, (^7if;v^;v7 7^^;v) [ 

(n-7°nt°;V) XJV77 ; e^V] 7571, ( ; E7'fy7°Dlf;l/7;l/77't^;V) 

75/i, (n-y^;l/) 7^7 7^^V] 7 5 71, [ 7 sec- T'f^) 7 

^^T-^-f^] 7 5/1, (tert-7/f-;V) 7^7 7*^^] 7 5 / Ultf^f 

^X- o 

[0 0 4 5] 

T (yfit7;^^;i'7 7 ; &'f^) 7 5 7SJ (±, 757i (-NH2 ) O?^*^^- 

y7fJl'7]l'7 7^^^) 757S, (yxf^JV7 7^^^) 757S, (^f-;V7 
f ^^^7 7^^^) 7571, [S> (n-7'ntfjV) 7, ;V 7 7 <=E -f ;V] 7 5 7 1, [7 

(n-7°nif;v) 7;V77^^] 75/1, (y^V7°nt°;V7,JV7 7 ; &^)V) 7 

5 ;MWmfbii&o 

[0 0 4 6 ] 

r / &gkT & * & x & 7 r^e-f f£!7i^;v7 5 7lj te, ^^©^7^^^ 

7 5 /loM*Jl : f-±<7)7X« : F^/'fg:^7;v^r;i/y;;V7 7^ ;HfcSf&L7cl-e& 

19, ^#^-(2, ^flxJf, (^7^WJI/7 7 : E^;V) ^f^757i, {^7^)V 

7;v7 7^-f;v) 7^;V7 5 7l, [^6 7 ( n - 7n bf;v) 7JV77^^v] 7f;V7 5 
71if^WtbfL£o 

[0 0 4 7] 

T (ytt7^WJV7 7 ; E'f;V) fil7JV^r;V7 5 7*J J±, ^ J \%M.T )\> * I^T 

5 7 l^a»,^±<7)7X«M?-^vf&m7 ;v ^;vt,;V77^^ ;H fi3ft L fc&Trafe 0 , 
•^7;v) ^fjV7 5 7i, [v (n-ynt°;v) 7;V77^^f^] ;V7 5 7Sf^f 

tf kfr&o 

[0 0 4 8] 

:7;v-7 0 a frhtzhffifrhmM^fi&WM^t LTfi, 7M3^7JK^, tK», Ci - 

6 7;v^ ;v77;v^'-;H, Ci - e 7;v^;v*^v*-;v^^vl> Ci-e 7;v d r;v#>>v 
^-jv7 5 7i, Ci - e 7;v^JV*^'f-^Ci -e 7;v^;v7 5 7 1, C1-6 7;v 
jfjvtaryi, Ci - 6 T * * ^ =- >»H, Ci - 6 7;v^jvt + v*^**" 

JV7 5 7I, Ci - 6 7iV i f^t J ry*iV*-^Ci - 6 7J^JV7 5 7i, Ci - 6 7 

;l/ ;v 7 5 / 1, y'Ci - 6 7;v^;v7 5 7l, X ;i/ 7 r ^ ;H, C1-6 7^^^^ 

;V7t j &^;V1, y'Ci - 6 7 ;V 7 ^ 7 7 -f ;Vl, ^^77^^^7574, Ci 

- 6 7^ d r;v7,;v7 r^^f ;V7 5 y 1, y'Ci - 6 7;v d r;v7,;v7 r -tW ^7 5 7i, C 

1 _ 6 7>^;V7,;V7 7 : e^VCi - 6 7;V^iV7 5 7l, yCi - 6 7;V^r;V7,;V7 r 
€^f;VCi - 6 7;V d r;V7 5 7l, 7;V7 7*^Vt^yi, Ci - 6 7J^^7;V7 7 
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6 7;v*;v#;w<?^;v^ vCi-e t;v^^*^w^^;v^ *)w^^;vt^ 
C i _ 6 7^;v*iw^^v7?^i, yC i - e 7^^*^^7^ft, 
Ci - 6 7;v^;v*^^;vCi - 6 7M;v7 5 7l, vCi - 6 7;v*;v#;w^ 

^■^*/36 ->*c i - 6 r /i' ^ 4^**^3^ Ci - 6 7;v^;v^.^^-^»^ 
Ci _ 6 7;^;^;v*-^7^*in f Ci - e 7;i^;v*^*~^*^>*^^ 

[0 0 4 9] 

— [ 1 1 M^T, ^ _ , /Q 

A 1 , A 2 , A 3 RXfA 4 tt, ^«4Lt, -C (Rs ) -X!±-N-?rfL, © 
LA 1 > A 2 A 3 RX/A 4, (D*) Tb'p+£ < b%> 1 oii-N-"C$)*o 
[0 0 5 0] 

R 5 fcUtt, jfc&HC^ 7Xm^ 7 Ci - e 7W^ 

- 6 7;^;v7<7S, Ci - e 7** Ci - e 7 ;v # ^ * - ^ 7 

Ci - e 7 (Ci-e) 7^;V7 5 7i, -> 7^*^01*5 

o 

[0 0 5 1 ] 

A 1 , A 2 . A 3 RTfA 4 t LTJMfcttfctt, 

A 1 *»-N--C*«3, A 2 , A 3 &<7A 4 75?- C (Rs ) - 

A 2 A 1 , A 3 RXfA 4 tf-C (Rb ) - 

A s ^_ N _-c^l9 % A 1 . A 2 ^A 4 #*- C (Rb ) - 

A 4 ^_n-T?*^, A 1 . A 2 &<7A 4 tf-C (Rs ) m-tmTfiZti&o 

ml A 4 ^-N-t*f)> A 1 , A 2 RXfA 3 ifl, -C (Rb) -«H<, 
A 4 7&*-N A 1 , A 2 WA 3 #\ -CH 2 -CC 1 -X»±-C ( 

CHs ) -tf**i3t$*L*o 

[0 0 5 3 ] . _ . 

A 5 , A 6 , A 7 S^A 8 t±, #^MLt, -C (Re ) -Xt*-N-*^To 

g ^ny>ftCi - e 7;v^r;v*. Ci - 6 7;v^;v^-^v^ Ci - e Tfr**** 
vCi - 6 7;v^;v^, Ci - e 7;v d r^#^-^- ->7^3fe. Ci - 

6 7;v^;v*^v7j;vtff-;i^ Ci - e 7;^^*;^*-;v757l, Ci - ^7;v^ 

o 

RaiUfftKB, 7K«^, tt**^ J****, xfj _^v^ y 

t"iH, b 'J 7)V*u*?-)vm, >b*~>3k >f^*)l/*-^ > 

[0 0 5 6] 

A 5 , A 6 , A 7 &<7A 8 fcLT^^i^ 

a) A 5 , A 6 , A 7 WA* ifl- C (R 6 ) - 

b) A 5 tf*-N--C**K A 6 „ A 7 23. <7 A 8 *«- C (Re V - 

c) A 6 rt*-N-"T?&*K A 6 , A 7 RZfA 8 **- C (Re) - 

d) A 7 **-N--C*>K A 5 , A 6 &<7A 8 #*-C (Re ) - 

e) A 8 tf*-N-T?*>*K A 5 , A 6 W A 1 C (Re ) -> 

f) a)^^e)i:J3^t, Re **, tK«H^ 7?*iH\ ilW?-. ^/Hk 
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• A 6 ^-CH-X(±-CF--C*JtO, 
•A'^-CH-tiU^ 

• A 8 -CH-, -CF-, -CC1-, -C (C H 3 ) -C (CN) -C 
(CHO) -RXf-C (CFs) -^fcfcSS^'biS^SfrS *>W, 

• A 5 , A 6 > A 7 RXfA a -CH-, -CF-, -C C 1 -> -C (CHs ) -> 
-C (CN) -C (CHO) -&tf-C (CFs) -frb fta^bffil?* tLS W 

A 7 ^-N--e*>^)> A 5 > A 6 JtLZFA 8 -CH-, -CF-, -C (CHs ) - 
-C (CN) -C (CHO) -RTf-C (CFs) -*» <b 4 SJff* £>il^£ ft* & 

[0 0 5 7] , , _ „ 

Ri XttRi ' tLtli, #*3ffi:£L*C, 7X«JK?-> ^n^7jiiH\ tKM, v77» 
Ci - 6 7 ;V 3r * * -> Ci - 6 T^^^^^^TJ^^^t^i/^ Ci - 6 7;v 
y*;v^-;H, Ci - 6 T * * is % )V ~ )\/ T < J Hk^ Ci - 6 7;V^r 
; V ^;V#-;V^ Ci - 6 7 /l/****"**- Ci - 6 7^*^-^7 
Ci - 6 7;V^iVX;V*-iH, Ci - 6 7)Ki>^^*-^7^*> Ci - 
6 7;vV^^;V*-;vC i - e 7;^^7^i, *jW^^JV7?y^ (Ci - 6_7 

;v^;v) *jw^^jv7;;i 1 v (Ci - 6 r;v^;v) *;w^^^75;*, tr^v 

ij hV77V^3jf, t^tV"V^ ^L<t±^^-7° [a] b ft 2>&fr $> 

Ic^ott^viiK tec i - s 7;Hv>t^-ivMfit^o 

[0 0 5 8] 

7jV^jv*;v^-;H ; ^f)i/*;v^^t^vS> j^;v#;v<K_;v 

- 6 7 ;v * # - ^ t ^ vl ; ^ * - ;k 7 5 ; -^;v 

5!,;V,f-;V7^Sf©Ci - 6 7 J^f-JV7 5 7 & \ * f-frU frtf-fr* ^ 

T5 y^ > xfj^jV#-JMf^7^If<7)Ci - 6 7^^rJV*^*"^Ci - 6 7 

^m^*; > b^f^oCi - e 7;v^;v^-^~>* ; ^f^H^y 

fjVt^y*JV*-JV7?yS, xf;^^v'*^^JV7^If«Ci - 6 T^*^ 

t^y*j^'xjV7^I; ^f;vt^y*;v^;v^f^7? ,x^jna-*->#;i/ 

;V 7 f;V7 ^ ;if©C i - 6 7;W^r>>V^->#;V^-;VC 1 - 6 Tfr^cfl'T 
. ^^ ;l/T ^y^^ xf;V7^»Ci - e 7)V^r^7^i; y^f)V7 5yi, 

y xf;V7VS ^y'Ci - 6 7J^^7^i; 7;v7 r^-f ; ^^^^7 

XJl/77^^V75yI; ^f^;V77^^^7< xf;UX;V7 7 ; E^^7 5 7 

gf©Ci - 6 7;v^w;v7 7*^v7 5;i ; y7W^77^^^7^i, v 

xWJV77 ; E^*7^ifO^Ci - 6 7 A' T*-f ^7 5 7*; 7 f7V 

7;V7 r ^&-f ;v7 ^-;i/7 5 7^, xf ;V7>;V7 7 ^-f A7 f-;v7 ^ 7 2l^wc i-6 t;v 

^;V7;V7T^-f ^C i - 6 7JV^^V75 7*; y7miV7 7^^ ;Vpif;V7 5^1 

yx w jv7 7 ^ ;w f ;V7 5 / ifwv C i - 6 7;v^;v7;v7 ;vc i - 
6 7;v^;vt5 7* ; ^77^W^>i; 7f-;v7;v7r^ ;v^^->*> 
7;v7r^-f JVt^vlf^Ci - e 7;v^JV7;v7 r^^ ; v7^;v7;v7 

r^-f;v*^>*> -7xf ;v 7 7 ^ ^ t + y ^) y C i - e 7;v^;v7;v7r^ 
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v? jr. f- ;v # ;v 7 * •=& -f ;V 



C i - 6 r;v^f jw^-f ; *jw^^f 5 y* 

; VT5 ; jV*;V;^^ jV^f ;V75 y"S, if^S^'f WW^if 

coci - e 7;v^;v*;w^^f;vCi - 6 7;^^7?/I ; f-;v7};w<?^ 
;V75 ;^ j;xf ;v * ^ ;v > f ;v 7 ^ *f © ^ C i - e r;v*;v# ;w^-f ;v 
c i - 6 y;v^;v75 ; 7j;w^w ;v*^->* ; * *i- u 4 

v-ft ; ^ f- ;v ^ ;i/ ^ — ;v 

y ■f- )V * — )V 3r * v 

;V * - ;v ^- viWJ^ $ o 
[0 0 5 9 ] 

^M^ift&Ri Xl±Ri ' tUli, TtcSfJI^ 7';|JI^ 



ft. ^fj^ -x^;v 



IM^ 7jcm*. 5" TV 



xf;vt^y*;v»7^;S, ^;V7j;v*f-;vft, 



JV^'xjVT 5 J 



* ^ -9- V >; $ *U 

[0060] _ ^ ^ , _ , 

Ri XiiRi * fcbT^S L<li, TkiSMT-, Tfcm*. ^/uft. -* h*~>ft. ^f-^ 

XJV*x;V75/i, ^^^^*x^75y^ h'J7V*'J^ =**V3^ 

[0 0 6 1 ] ^ 

R 2 fcL-Cii, 7X«M^L< (iTfcmft^^LTV^r ^ «tv^C i - e 7i^^I*It 
3U±R 2 fc, R 2 ' fKttRa ' Ci - a 7^V>ifL< 

lit^ryCi - s 7^ a fV>S^Iit*o 
[0 0 6 2 ] 

j.»r 2 tutt, tJc^m^-, ^^mm-Am^ti, ^ 

r 2 r 2 ' ^l<(±rs ttf-mfc-froxmrnzfrzc i - s 7^v>iit< 

Ut^yCi - s T;v^ LTli, -CH 2 -CHs CH 2 -0-CH 2 

-CH 2 -0-, -CH 2 -O-CH2 -m*m7FZtl&o 
[0 0 6 3 ] 

R 2 fc LTffl L < 14, ymm^mmZiU R2 ^ R 2 * £ L < ii R 3 i: 
4o-CM$*iSd - 3 7MV>i^L<l±t^yCi - 3 7MV>*fcL^ 
L<tis -CH 2 CH 2 -«$t$ti£ 0 

[0 0 6 4] , ^ , -a-*^ 

XttRz* ^ R 2 fL<ttR3' i: tf*-*! £ £ o T , Ci- 3 7^V>**1 

< ii^-^rV'C 1 - 3 7;V ;3 rV>'§^Mt^o 

[0065] _ , , n 

^^R 2 ' tLXli, 7X*M^> ^f-^ft, -xf-^^tfbFStU R 2 tR 2 

2005-3030878 
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^-v : 13/ 



3 7MV>itLtli, -CH 2 -, -CH 2 CH 2 -O-CH2 -> -CH2 - 
-CH2 -O-CH2 -m&UmZti&o 

[0 0 6 6 ] 

r 2 ' t vxMz l < n, T^mm^mm $ n> r 2 * t r 2 £ l < i± r 3 ' t **— « 

-CH2 C H 2 -«^Wo 

[0067] ^ jtj. « 

R 3 tun, **JK^ 7Km*. ^nyvi?, Ci - e rwt*vi> Ci - 

6 7^^*^-^, Ci - e 7^***5'*^^ Ci - 6 r;i^v*;v 

Ci - 6 7H^f*-*T^i, Ci - e 7;v*;v*^*-^t;v*;v 

ot\ c 1 - 3 r;v*v>*5gL< imvci - 3 Tfr^vytt&flrt** 

[0068] ^ r ^ , _ , 

£#dS4R 8 fcUlis tK*^ 1 ?-, 7k«, ^yflS^ * h*->^> x ^ y£ ^ £ 



2 _ t Kn^v^fV/nli^ 



-7 ;v 73- n * f - ;i/ 

;V75^f;H, y )V 7 iV 7 7 * 7 5 ^ f ^ if «i ^> tR 2 % 
L< tiRs ' Mi:^^«$WCi - 3 7^^^>lfUlU^ryCi - 3 T 
^VVStLTIi, -CH 2 -CH 2 C H 2 -O-CH2 -> -CH 2 -0- 



-CH2 - 0-CH2 -f^S/F^tL^o 

[ 0 0 6 9] 

R 3 t LXftt L < t±, TR^lg^. 



7 ? SWK^ ^ Y*-y&, 7f)H> K 

[0 0 7 0] 

R 3 ' hLTii. tK*^. 7jcSt 



^nyyJH^ Ci - e TJV^v^v 



_ T ;V^;V#;i/^;V^ Ci - 6 7 * * * * * ~> % )Vtf-)\s^ Ci - 6 T^^r^X 



,V7 5 7i, i/7;*fL< ti^;V-7° [«] frb1t2>mfrhm&.Zti2> 

Ci - 3 7;^V>Sf b<lit^r'>Ci - 3 7JV^rV>I^Mt* 
[0 0 7 1 ] 



J.{^R3 ' iiUIJ, tK*JE^ *Bfe*, 7>y«^, ^ h*~>3t?. x ^ y _ 

xf;vx;v^^;v7 5^i, ^f)V7;v*-JMf;v7?7*, 77/1, 
k^-;^ KFo^y^^i, -7;v^n^^;v», f>j7JVtn7f jH, 
^_ ;v ^ f . ;v ^ **A,%frtf- ;v^-^v^^;M, 2-tKn^H77-nt)i/i, p< 

b^y*^-^757>f^S, ^fjvxjV*xiMf^7 5 7 7fJVi, ^ jV77t 
7^7?77fJH, y-7 f ^ 7 7 ^ ^V7 5 7 7 f ;Hf Rs' tR 

2 ' =gt< tiRs tf*— at fcfcoT«Sfr&Ci - 3 7;^l/>ifUiit^yCi - 

3 7iV^vyitL"Cli, -CH2 -,-CHa C H 2 -O-CH2 -CH 2 - 

-CH2 -O-CH2 -f»$^^<, 
[0 0 7 2] 

fflf» 2005-3030878 



#H 2004-062405 



^-v : 14/ 



[0 0 7 3 ] 

& ;Nn^WtCi - e T;v^^*> Ci - e T^^^^^rv*. Ci - e T*'*^** 

->Ci - 6 r;v^;u^ Ci - e r;v^;v*^^-^»> vrv*, Ci - 

6 7;i/^;v^-^v7i7^^-;v^ Ci - e 7MJI'*/1'^7 5>'^ Ci - 6 T;V^r 
;^;V^;VCi - e 7^^7? L< lid - 6 T if* 
, XI±Zt&*-C (R 7 ) R4 fcR? ^-ftKftct, -C (Rs ) (R 

8 . ) _ 0 _ % _c (R 8 ) (Rs ' ) -CO-, -C (Rs ) (Rs ' ) -C (Rs ) 
(Rs . ) _^ _o-CO-, -CO-O-, -CO-C (Rs) (Rs' ) -O- 
C (Rs) (Rs' ) -> -CH (Rs) — N (R 9 ) -£L<li-N (Re) -CH ( 

r 8 ) 

10 0 7 41 

JMfci$&R4 tUtt, 7X«m^, ifcSSlK^ ^f-^S, vT 

Zff-C (R 7 ) -1?*4WRi tR7 ^-il^otfl^Wittt 

jMfci&Ktt, r 4 - R 7 <7)|B«coJii#-e-CH 2 -0-, -ch (CHs ) -°-> _C 

(CHs ) 2 -0-, -CH2-CO-, -CH 2 - CH 2 -C (CHs ) 2 -CH 
2 _ -0-CO-> -CO-O-, -CO-CH2 -> -O-CH2 - L -0-CH ( 
CH ; ) _ n -O-C (CHs ) 2 -N (CHs ) -CH2 -f«75$tL^ 0 

[ 0 0 7 5 ] ^ ^ , _ , _ 

R 4 fcUff$L<!i, aKSSJS^ 7^*18^ mW.^. . vT 

y^ ,t;v5^ hij7^*n>f^f#«8S^ Z**-C (R 7 ) 
^r 7 hR 4 ^-^^oTt^S*^^ LTffJ L< 14, R 4 - R7 WsBtt^lS 
ft-CH 2 -0-, -C (CHs) 2 -0-> -CH2-CO-, -CH2-CH2- 

-O-CO-, -CO-O-, -CO-CH2 -> -O-CH2-, -N (CHs) - 

c h 2 -mtmmzti&o 

^ 0 0 7 6 1 

4 fcj&*-«£fco-C, R 4 -Ry cd|B«OJIR#^-CH 2 - O - , - C H (C _H 3 ) - O 



-C (CHs) 2-0-XJ4-N (CHs) -CH2 -f 



[0 0 7 7] * t, u 1 

X»±. -CH2 — N (Ra) -0-, -S-X1±-S0 2 -fc^U RatL 

T{±, 7jcftJK^, Ci - e 7;Vdr;V*, Ci - 6 7;V*;V**~> # 

>f;v^ (Ci - 6 r;v^v) #;w^^;v*, v (Ci - e 7;v^v) *;v^^f;v» 

h-to 

[0 0 7 8J 

w^stu #4 b < i4tk«t, ^ ^frmmmm-zfr&o 

I 0 0 7 9 1 / XT / ^ 

XtLT^i:!^ -CH2 -> -0-, -NH- -N (CHs ) — N (C 2 
Hs) _^ _ N (COCHs) -> — N (CONH2) -N (OCNHCHs) -> 

-s-, -SO2 -muMmztL, sfiKii-cHz -o-> -n (ch 3 ) -% 

«t *90£ L< 14-CH 2 -Xft-0—# s m&-$ti2>o 

tB|jE#2 005-3030878 
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[0 0 8 0] 

ZtLTli, -C (R 7 ) -3Ui-N-£^U R 7 t Ltl±, TkfgliC^ ^n^JK 

yryi, Ci - e Ci - 6 t;v^;v^^v-*^^*1"^n x«r? t 

R 4 t«i:^t, -C (Rs ) (Rs ' ) -0-, -C (Rs ) ( R s ' ) —CO 
-C (Rs) (Rs' ) -C (Rs) (Rs' ) -O-CO- -CO-0-. 
-CO-C (Rs) (Rs' ) -O-C (Rs) (Rs' ) -CH (Rs) -N 
(Rg) -^L<S-CH (Rs) -N (R9) -*5^^*o 

[0081] _ 

r 7 bLxMim^ii, ymw^, 7y», ^jv&mm^ti, » 

j£S*L*2fci: L-r^fcftfctt, R4 -Rj ©IBf(?)Ift'-CH2 -0-, -CH (CH 
3 ) -0-. -C (CHs ) 2-O-, -CH2-CO-, -CH 2 -CH 2 -> -C ( 
CHs) 2-CH2-, -O-CO-, -CO-O- -CO-CH2-, -O-CH2 

-O-CH (CHs) -O-C (CHs) 2-. -N (CHs) -CH2 
MtfZIU ffrt L < f±> R 4 - R7 0|fi«co)l|M#-e-CH 2 -0-> -C (CHs ) 2 - 
-CH 2 - CO-. -CH2 -CH2 -> -O-CO-, -co-o-, -co- 

CH2 _^ -0-CH2 -n (chs ) -CH 2 -m^mfhti, s«fiui±- 

CH2 _0-, -CH (CHs) -0-> -C (CHs) 2 -O-Xti-N (CHs ) - 

CH 2 -5&*$i8£$*L£o 
[0 0 8 2 ] 

Rs S.ITR8 ' tLTfl, [W]-Xt±#l&oT, zMtHS^ 7k», LTV>T 

Uv^Ci - e r;v^;v^, Ci - e r;v^;v^;v* — ;i^#£^1~o 

[0083] _ 
[0 0 8 4] 

R 9 tL-cii, Ci - e r;v^;v». Ci-« ;v*;v*-;v*. Ci 

[0 0 8 5] 

ZhUffSLdt -N-. -CH- -CF-. -C (CHs ) -«lt£*U M 
[0 0 8 6] 

X, R4 Tfc^M^-, 7 7», m*^ 1 ?-, v-T/S, > 

'J7^tn^f^f-C*4^ Rv t L T 7 7 Xii ^ f ^ ^ © «1 

O 

[0 0 8 7] 

YfcUli, -CH2 -X14-N (Ra) -£JtU R a tttfrRt'EI & o 

[0 0 8 8] 

Yt LT^#KJIC(± N -CH 2 -. -NH-. — N (CHs) -N (C2 H 5 )_- 
, — N (COCHs) -> — N (CONH2) -> — N (OCNHCHs) 
ti,lfiL<i±-CH 2 -, -NH-mtmifbtl, ±»)jfi L<fi-CH 2 -3W§3*3 

ti<2> o 

[0 0 8 9] 

(EP^ r 2 % r 2 • , R 3 Rs ' s R 4 > A 5 , A 6 , A 7 , A 8 RtfZOft* 
[0 0 9 0] 
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Mb 5] 




[0 0 9 1 ] 
[ 0 0 9 2 ] 

Mb 6] 




[0 0 9 3 ] 

B fflWWSii 2 
[0 0 9 4] 
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[ft 7] 




[0 0 9 5] 

Bg|$^CD«7i3 
[0 0 9 6] 

Wk8] 




[0 0 9 7] 
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[0 0 9 8] 

[4b 9] 




[ 0 0 9 9] 
[0100] 

Kb i o ] 




[0101] 

Uti 1 1 




[0 10 3] 



{±5ttE# 2005-3030878 



mM 2004-062405 



i-z? : 19/ 



at i3] 



A 7 — A 6 




[0 10 6] 
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[0 10 7] 
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1*2] 




[0 10 8] 
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[*3] 




[0 10 9] 
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[0 110] 

• (7R, 9S) - 7- (Xfn [ 8 - 7*f- tf v * n [3, 2, 1] *^*-3, 1' 
(3' H) -^V^>V7 7>] - 8 -'f - 6, 7, 8, 9-f f5tKn- 

5 h- */? u^7°? [b] try y>- 9 

• (6R*, 8S*) -6- (*fcfn [^fV^>77 7>-l (3H) , 4' -tf^'Jv 
^] -l' --f;i/^;v) - 5, 6, 7, 8 -T > 9 Fn^y y 8 -1 

• (7R, 9S) - 7- C (3S*, 4S*) -3-t Fo^y-4-o - 
'Jy>-l--f^^f;v] -6, 7, 8, 9-fh7tKn-5H-y?n^ [b] 
M U 9 - vSr~)V • 1 L -IHSt, 

• (7R, 9S) - 7- [ (3S*, 4S*) - (4-7JVtn-o - HJiV) - 3 - Y. 
Kndp->tf^y v>- 1 -4 As* -t^;V] -6, 7, 8, 9 -t- h 7 t Fn - 5 H- n 

[b] 

• (7R, 9S) -7- (6' -7-9"'- 5 ' - 7 As* u -X tf o [ 8 - 7^f - tf u [ 
3, 2, 1] 1' (3' H) — fV^VV77>] -8-^JV^f;V) - 
6, 7, 8, 9 - r f 7 t; Kn- 5 H-y 7 n^7°^ [b] tf 'J - 9 - • 1 L — 

• (6R*. 8S*) - 6- (3, [^V^^y*77>-1 (3H 
) , 4' -fcf^Vv^] -1* --f;v^^;i/) -5, 6, 7, 8-rl-7tKo-^y'J 

> - 8 - * - 1L -m^WM, 

• (7R, 9S) -7- ( 1 -^;Vy;H°n- [2, 3 - v £ Fn - 1 H - 4 > F-;V- 
3, 4' -ti^y^V] -1' -^;V^f;i/) - 6, 7, 8, 9-fh7tKn-5H- 

ffilE# 2005-3030878 
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->^nA^^ [b] t: V v>- 9 -^-^ • 1L-I5il, 

• (6R* , 8S*) - 6- [4 - (2-^nn7x-JV) - 4 - y)V*u fcf^V 5> >- 

l --f ;v^f-;v] - 5, 6, 7, 8 -x h 9 t Kn^y u y- 8 • i L-ISt 

• N (7R, 9S) - 7- [ (3S*, 4S*) - 4- (2-^nn-4-7Wn7x- 
)V) - 3 - t Kn^->fc?^'J 1 -<f f-^] -6, 7, 8, 9-Th7tFo- 

5H->^da7'? [b] 1L-I51I> 

• (6R* , 8S*) - 6- [ (3 S* , 4S*) -4 - (2-^no-4-7Wn7 
x-;V) - 3 - k Kn ^ y t'^ 'J y > - 1 - ^ f^] -5, 6, 7, 8-f >5t K 
n^yj>-8-t-^- 1L -IM, 

• (7R, 9S) -7 - C (3S*, 4R*) -3-tKn + V^f^-4-7x-^- 
tf^'j 1 — >f f^) - 6, 7, 8, 9-f F7t Kn-5H-y^DA7'^ [ 

b] tTV v>- 9 -*-/K 

• ( 7 R , 9 S ) -7- [ ( 3 S * , 4R*) - 3 - x;V- 4 - 7 * tf^ V V > - 
l-f;vy^;v] -6, 7, 8, 9-ff7HFD-5H-y^DA7"^ [b] t''Jy> 
-9-#-;v- 1L-MI, 

• N— | (7R, 9 S) -7- [ (3 S* , 4 S* ) - 4- (2 nn- 4 -7JVtn 
7x^jb) - 3 - H K n af -> t° a ' J y y - l - ^ ;v ^ f JV ] -6, 7, 8, 9-fF7t 
Kn- 5 H- daT"^ [b] tfU 9 --f ;W ^^>X]V*>75F - 1L-SH 

[0111] 

ft 1 
[0 112] 

[ft 1 5 ] 




[5£tf, Ltt, J3&!»£itU Ri pl±, L-CV^TU^Ri Ri p 

' li'tfc§Hk*^L-CV>"C*> iv^Ri ' £gtU Rz p i±> §IMtL , CV>tU^R2 
«U R 2 p ' tt, rii^tLTV^^ <fcv^R 2 ' R 3 p li, fiSS-tl 

T^tUv^R 3 fc^U Rs p ' §IS^tL"CV^Uv^R 3 ' £iEU R4 p 
ti, flMf LTv^t^ iv>R 4 A lp (i. f IS^tLtv^Uv^A 1 * 

|RL, A 2 p MM* ttv^Uv^A 2 ^SL> A 3 p «Ka£&*LTV>"C 
&J:v>A 3 ^iU A 4 p it, III^tLtv^TUv^A 4 A 5 p ti> ftfll£ 

^tLtv>TUv^A 5 A 6 p t±, 4£K^£*"LTV>-C& iv^A 6 £icU A 7 

ffiiE# 2005-3030878 
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Ri, Ri ' , R 2 , R2 ' . R3 > Rs ' > Ri, A 1 , A 2 , A 3 , A 4 , 
A 5 , A 6 , A 7 , A 8 > X, Y, ZRZfnlt, fMEfc:HC-C**o ] 

[0113] 

— [I] -e^ $ ft Mb^fc 

[0 114] 

iltLTit fh7tKD77> (&T\ TTHFJ £v>?) , 1, 4-^**^> 
(JSLT, Tv^^^^J tv^) , y^f;V*W7 5F(aT, TDMFj tv^), v 
^f^j^^fyF(^T TDMSOJ fcv^)4g^!)7js£ft£ 0 
[0 115] 

iI»ttWfcLT(±. pj^fjvrr/, fjxwrA i?^v7°nt;vxf;v7 

>V*A, &Bfe*V*A, R^TK* 77 U -7 A , MVf7^, 7KBWbf->U9A, 7X@Mb 
*V*A, 7jcg|ft'Jf7A^ii7 5 ^^L<i±, h'Jxf;V7 5>, 

yMV7°nif;vxf-;V7 5 >^7^»£ft&o 

[0 116] 

aUfetttt*W'ffiffi*i: Lt(±, -fl^ClIlT'StSftMb^l . 0iii:oil. 0~ 
1 0 Sfi^O^ 5 *U 04 L < ii 2 . 0 ~ 5 . 0 M^mm £ ft& o 

[0 118] fc 

X, RjfrKjiofca&g -7<b^- h V *A, a U ^ A^SrRfS^t'ijnx.f'b j:v^ 0 £ 
oi^iMfcLtii, [II] -c*Sft;Mfr&W 0. 01-10 

^*3&*W^3*U ffJL<l±5. 0~1 O^^flt^Sft^o 
[0 119] 

-«^;[III]"e3t$tL*^W»«ffl*fc LT(±, — «^[II]^$ft<Mfr&* 1 • 0 
t,K:o^ 0. 9-1. S^^fl^SfU 0* L< ttl. 0-1. 3^;V^»$tL 



^ > [ii] t?* $ ft & * f±— [111] ^it $ ft & ft^a^K* * ^ 

v^-fevJ* (Protective Groups in Organic Synth 
esis), T. W. Greened John Wiley&Sons ( 1 9 8 1 

[0 12 1] 

[0122] 

[0123] 

7jcm*<^^K^ tttli, 00 x. if h y ^ ^;v^> y t e r ;v -> y 

t e r t-7"f^7x-)Vy'J^SfOfl->'Jfi, ^ f^v^f^ 2- 

f > 7 n F n tf 7 - ^ > p h ^ v^>v;v^, 2, 

^rv^>v;i/^ o - - Fn^7y>I, p - - fn^7y)^ b'Jf;Hf<^77;v 

miE# 2005-3030878 
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>7t Fnt°5^;i/^ ^ 'J f h V y< f-;V-> V h ^ tert-7" 

7- ;v v ^f;vy >J r -t f - /W £ L v> 0 

10 12 4] 

[0 12 5] 
[0 12 6] 

[0 12 7] 

[0 12 8] 

M;5Ie/j"& 2 

— fe£ [II] "C^ £ t^Mt^t/ it > — ^[II]^i3tt^em^^fiS^ffl3S> n^ii^^) 

2-1 
[0 12 9] 

Kb 1 6 ] 




O KHCO3 
CQ 2 Et HCHO aq 



i£y— ;u 




x C0 2 Et 
/n 



1 



n-Bu 3 SnH 
V-40 




[0 13 0] 

1) ^^y-;v+. Rm7X** u ^ A«7)^4T> 5 o °c-e&j4 W*;^ 

„ \£V -JyRZf h 'J7x-^7^ ><^#^T. 1 8I^ra3^SStRJ££'« 

£ h J: ^Ht^_2_£#&° ft^_2_* - h;v^>t^ TKSHk h 0 7*f;V^X (n-Bu 
3 SnH) 0 (l,l'-7 % /^ (y^nAdffy - l - 1« ) O 

ffi|E#2 005-3030878 
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r f - ; V x X & if ^ -T t 4_#* 3c fi<j # ^ ft & ) & o 
[0131] 

ftk *b^Wl^l±*OlWMfe*«»W:> WO 0 2/7 6 9 5 0f^7> >y_> . WO 0 3 
/7 0 7 0 6f;r/7W; K tF5a Kn y y 1992^, 48%, 4038H IrW^ Kn> 

2001^> 42(37), 6593-6594K ', Monatshef te Fuer Cheimie, (1974^), 105(1) 

, i79-86H^ iz&Mvjjmz x 19 mm$m~eib & o 

[0 13 2] 
[0 13 3] 

mi 7 ] 

o 

C0 2 R 

.A 4P 

A 3P« 

^A 1P 

jffigfc LTfi, Protective Groups in Organic Synt 
hesis, T. W. Greene 3^ John Wiley&Sons (1981^) 

[0134] 

2-2 
[0 13 5] 

Hbi 8] 

■ - -f-~ J^V 




la 



HO 




TBDMSCI 



iC0 2 Et DMF 



TBDMSO 




LAH 



iC0 2 Et THF 




DMA 
TsC 




OTs 



7 



6 

[0 13 6] 

<>5> (TBDMSCI) hE£HWi*#^M5.^ THF<K**fbV 
f^A7;K--)A (LAH) ^ffiv^f^t 3 0 - i xxr^*l% 

ub^_6_£#&o ^v>Tjb^A^> 

;v7r/^>tf^7 5yii , 'J^> (mr. tdmapj tv^) #«t, sstt f 

i/HfJK (TsCi) £J3v*t h v;Wb£trWb^tr?_t-f &o 

[0 13 7] 

Siat^fe 2-3 
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[0 13 8] 

Mb i 9 ] 




p-TsOH 
C0 2 Et * 

( 6 : 1 ) 




8 



CQ 2 Et 



LAH 



THF 




DMAP 
TsCI 
Et 3 N 



THF 




OTs 



9 10 

aIILH h;vx>^ p-Fjvxy^)^^ (p-TsOH) «0«1T> 

THF^-CTfcift^f ">^7^5-^A (LAH) <9 0 t^ll$IB!*^ti87GRJ& L 

M9tT^li:, ft^_9*. THF^ b'JxW5^DMAP^T 

[0 14 0] 



- 4 



[0141] 
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Ut2 0] 



o 

HN^ 



O 



pe ntenoyl chlor i d e 

n^UXP 

X xir 




1) eati-fb^: 

iso-Pr 2 EtN 

2) BOMCI 




LiOH 1)CDI 
30% H 2 0 2 / DMF 



THF/ 7K 2) NaBH4 




13 



1) Et 3 N, MsCI 
OH / THF, <10 °C 




14 



N^Br 



LTMP, DMPU 



THF 




15 



OBn 



cat. Pd(OAc) 2 
dppp, Et 3 N 

DMF 




OBn 



— ^CO^ 

2)Me2S3l7U^^- / < 



17 



TBDMSCI 
NaOHaq imidazole 



OBz )V ^pp^H* 




OTBDMS 



n-Bu 3 SnH 
AIBN 

Toluene / EtOH 



0.5 N HCI 



THF 



HO 



19 



TBDMSCI 
Imidazole 

DMF 




0.5 N HCI 



OTBDMS 



20 



THF 



TsCI 
Et 3 N 
DMAP 



CHCI 3 



TBDMSO 

-ct> 



• I 



OTs 



21 



[0 14 2] 

_2_£#&° ib&<®) 1 2_^ 1) THF't'W* 

##*ffi/^ 2) »e»tLfc*^#>aft* i , i - 

1) Srfflv^S^ ->MbX0 f 3^3R / fb*^"C^ 



THF^ n-WJfn© 

;v (BOMC 1) bBU&Z*t* 

^;V^- ;Vv-f 5 yV-fr (C D I ) £ 

fv^^y^;^-;v^n'jF (MsC 
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1( 3 -v^^^-3, 4, 5, 6-rf7tFn-2 ( 1 H) -MJ^^^VJV (DM 
PU) co«T\ 'Jf^Af >7^f;Hi>'Jy'K (LTMP) S^2-/n^- 3 

*J*> A (II) v^n V K (d p p p) £>»T\ 1 3 Ot:i:tfMSjrtTV\ lb 
<&m 1 6 iv^Wil^> ^^O^ftKJ: 19 ^VV^Srtrv^ 

^ ;v -7 K-cStc-T * - t £ * "5 1 7 0 <bl^Q_7_<^ > vM 

TfcSMfc^ F'^a ci^r^'J im>fc$M*flU # <b *Lfc r ;v ^ - ;v £ i 13 

y - 0. 2 5Si«7VMV7*fn-HJ^ ( A I B N) 

2 . 5 mM(D7kmik v V 7"f;v^Xt 9 0 iC-eRjEfcfTVS ^^s^SS^ta-*-* 

TBDMSCl) ^fflv^t t - 7'f JVy^f i^/'J Mt^To/;|l, ttlW&S * *) — » 

[0143] 

2-5 





NaBH 4 -N^CI 



_ COOEt COOEt 
22 23 



Pd(PPh 3 ) 4 
DMF 



BH3.THF 



THF 



NaHMDS 



THF 



TsCI , Et 3 N 
DMAP 

CHCI3 



OEt 

24 
HO 



NBS 



COOEt 



THF/7K 




TBDMSCl 



COOEt 



DMF 



26 



OTBDMS 




LAH 



28 



THF 
'COOEt 



OTBDMS 




OTs 



30 




25 



COOEt 



OTBDMS 
N J- ^Br 




COOEt 



27 



OTBDMS 



OH 




29 



[0 14 5] 
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31/ 



M7ti-2>ZtK£ Hfc^tL2_3_£#&° ^%_2_3_^ DMF>K rb^ (>'^x 
-;HX7^ ^^y'i'AWT, 1 2 0°CT'6H#^^ b ^ v tf-;v;* X £: Rj£ £ M 
Z k K £ lb&'-$) 2_4_b -$~ Z> o jk-n'^ 2_A.% ^ T H F -tR^^W*. N-Xn^*^ 

F (NBS) ^fflv^lfiTl 5^r^-7'n-=E^^^fv^t^^_5_«r#^o 
2 5 THFt, - 1 0t:~^ya^T lB#F^^9>3l7GtT^'#2_6_^ ; f#^° 
2 6 DMF*. >) T B D M S C 1 ^ Jl ^ t gfit-lS t - 7'f ;V v 

t^frisV MkKm*ft^it&m2J_t Ltzfe, ft&W2J_*. THFffe-7 8 ~ 0 t) 
[;tt>'i7A^Wf;Vy->7yK (N a HMDS) £ v> T b £ ft^^J 

5 ^fttH-f^tTC^T Wb^_2_9_t L^«n 2 9 £ ^ no^jVAcf 1 , 5 0 °CT~ 3 

. 5 mm v ->;wti-& ztKx*) it&ms o £#& P 

[0146] 

[0 14 7] 

M^a/j^Sfe 3 

0 2 / 8 8 0 8 9f^V7V? h KiBJftO^feKifc CTii^lTti"e* & 0 

®UIyj 3 - 1 
[0 14 8] 
Ufc2 2] 



MgBr 



2) TFA, 80 °C 



BnN^i 1 

-^6 



1) NaBH 4 

BF 3 (OEt 2 ) 
/ diglyme 

2) MUttfSs 7kJHfc±HJ r i7 A 



BnN 




H 2 

Pd(OH) 2 /C 



HCI | 11 
OH 




32 



33 



[0 14 9] 

o-fH)W^y7A7n5 F^>y>^'J K^, l) THFtU 0tt3 0 
5-WR|iS$*. 2) 'fthtttzmm* h U 7;vtnp^, 8 0 D CT?lB#Rg&££^ it 
^3 1 fctSo m*Xtt&mz 1 ^ 1) ^X9-f AtfT% ^nyf'j7;vt'J K • v 



xffl/i-f^ (BF 3. OEt2) t&mft*VX1- V U *A*e>5&fc£*;fcS># 

9 > £ J; V) h F n * 9 3Hfc U 2 ) iv>T7JV*'J teaBIMbtolfcfc^aMS"*" * £ k £ •? 

T^n-^hL/;^ 3) 57^-9" ^ »*fc*Jn*.^ Mt£'*l&_3_2_&*# 

& 0 Ii:> -fh^-% 3 2_ <D^>y;v^^, * * ^ s - i^oM^m^ . 7jcSt^t 

[0 15 0] 

JBft^ft 3-2 
[0151] 
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Hb2 3] 




34 




PdCI 2 (dppf) (7mol %) 

K 2 C0 3 



m- Z-N 



DMF, 80 °C 




35 



OH 



[0 1 5 2] 

\Y&m 3 4 k 1 -^nt-4-7^tn-2->f^>*>t*DMFf, 7^;V% 
Otjl [1 r-t'X(y7x-;v^X7^)7xn^>] /^y^A [PdCl 2 (dp 
pf) ] itf 3 jfeBfefcU 8 0tt6 B$H«#-t * kliZi. V) it^k 

;V^k;Utf^V y>-4-t^THF^- 7 8 °C V * <7 & ^frV v 

Jnx.-c, -7 8~0 < C-e2^^m#1-^>-t^^ ^ 4-b'J7;vtn^y^^-;vt 

^, > _ N _^ >i ;;V^^^*;V^^;v- 1,2, 3, 6-x b?t Fnt'Jy^#S„ #E 
v>t# ^ itfcft^i ^ y> - f ;v i 7't JV - ^ 5 7; h 'J - (J.Org.Chem.) ,1997, 
6 2 ( 1 9), 6 4 5 8- 6 4 5 9SPE««^t*t^ ^lifct 

[0 15 4] 

y^tTa ft 3-3 
[0 15 5] 
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[ft 2 4 1 




41 42 43 



[0 15 6] 

AcBr) t2. 5CTKlD$*^-f:l^M^!|31^^o Mll^^ M> 
-^V>-4>. 5 0*CfcT3*ftV>' (PBrs) ^fflV^T 2 * - fc * <9 ft** 

3 8 £#&o ft^3_8_*. h ^^^K^r&^vM 1 ^ rf7^r^ ( > V 7i-)l/* 

1.1 0t"C2 0MRjS$*ft-frW3_9.*^*o ft^tJj_9_£> 1) ^>v>^' 

v>T*.^T~^fi.^T. 2 3 l$H2fc3&ft«7C-r* - t * «3 ft^W 4_0.4r»S o ft-^% 
4_0_^THF*. ^m£ffiV*T9 0°C1?2 4 H#F^RJ£ $ - fc &~ <£ ^b^Ufct* 
o ft^-%4 1 £>fcjgftU ffA7i^-^ A Srffiv^T^ffi** MO "COMt 6 R$H^7ftSf 
?b»^Lft^_4_ii:U M^ft^fe 4 2 <D'*-s*?Ji'&i:*mXMT, *Bftft^9^^A 

[0 15 7] 

SSBi^rS 3-4 
[0158] 
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Hk2 5] 



C0 2 Et 




7KiHWJ^A H0 2 C-x T>^E-T7K 



3~ 



Ar 



x^y-;L.X7K HQ c _/ 190 °C 

Et0 2 C-^ 90 °C 2 45 



>Ar 




LAH 



THF, 70 °C 



*~ HCI*HN 




47 



46 

[0 1 5 9] 

4 5£#&o M45I1, ^JSiT&^^^to^lT^- tiaotMl^iH 5 



4 7 fr# &o 
[0 16 0] 

[0161] 



[<b 2 6 ] 



Ar 




H3C 






[0 16 2] 

a?t^"& 4 

iB£3rft4li. R 2 fc, R2 ' ^L< JiRs ' hf-gi:^ot, Ci - 3 T;V*V>- 

©-frjfefrSre**.. X, TIHco^m^iC^. 00*. I*. ff?^Kn>, 1998^, 54 
8047H ; y-Y — ^;V^-y^-;l/^r— y 5 ^ > y - ( J . org. Chem. ) > 1961^> 2 6t> 3 
95j| ; *r 5 * ;V 77-Yya-f -f # ->V /jVf 'f > (Chem. Pharm. Bull. ) ^ 1963^. 
lli, 333M^^IB»^^^*Crp^RTfg-e^^o 
[0163] 

»at^a 4 - 1 

[0 16 4] 
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Ut 2 7 ] 




COOH 1 ) n-Bu-Li / THF 




2) / 
Br Bn— N 

\ 




48 



1) DIBAH 



2)Et3SiH 
BF3(OEt2) 

7-tZh— HJ>t> 



Bn 




10% Pd-C 

)W THF 




[0 16 5] 

p-/n^$If|OTHFMC, 1) -7 8ttn 

t3 0^»t^o 2) i^tMi:N-^>y;v 

>OTHFtMx.t, - 78W?>-1 5°COf B Ttr 
iim#S 0 8 fr, 1) h;V^>fp. -7 8 

(DIBAH) SrfflV^T 9 * h -JW-Mtg 
JV^7* > - h 'J JUt't f V xf jVy 7 > ( E t 3 Si 

o_t-r&o 

[0166] 

M^i7r& 4-2 
[0 16 7] 
[<b2 8] 



- T -f tf v ^ o :t ^ ^ 3 - ^ 

°cc l 7^mit v ^ v ;v 

U 2) Ii:, ftbtLM? h- 
H) XtfB F 3 • O E t 2 £fflv^ 



1 ) n-Bu-Li / THF 



2) /-^ 
Br Bn— N 





2) NaBH 4 / MeOH 



51 




Bn 

N 7K^(60 psi) 
Pd(OH) 2 




52 

RI*JCRJS«rffv^ ft^ii^So ft^li*>'n^nffi9l (TFA) Srffiv^ 
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^ - *J : 36/ 



fcJKfl-"?*) & N > T-^ftrv * a * * * y ~ 3 

U tft ?» itfc'fb'&* 5J.«5^ *^ V^t t*f ft'<5 y^Ail^ffiv^frT ( 

6 0 p s i ) , wmtm-t* - 1 k j: 13 it^m^A.^^o 

[0 16 8] 

m^t^fe 4-3 
[0 16 9] 
[ft 2 9 ] 
JS.J&5C13 




DAST 




56 57 

[0 17 0] 

^A^n? K (PhMgBr) fcillx., 3 0 ^HRJfcfcfi 1 ^ Wli^i^o ffi 

^fffrfrft 5 4 1) ^s^afefcjdtawwftT, ^HUb^s** a&» 

(z-ci) /h'jxfjvTr/^fflv^^y^ji/t^^^^Mb^Wl: 

^-%5 5 fc-rao # <b tLtz^m 5 5 tam^ f-wi -7 gt-eyxf^r^tjv 

~7 r 4 F 'J 7JVt'J K (DAST) twJ:»)7y3lfft*tfv^ ft^5_i*#*o ^v^Tft 
5 6 £T-b JUtK MJ^fi^nnvr/ (TMSC1) RV? 3 Vik~f- h 'J 

[0 17 1] 

Rjt^Tfe 4-4 
[0 17 2] 
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Ift3 0] 




[0173] 

2 T-fr^^vPyKMik* f-v^*, — R^v- t e r t - £jfv*-r^UK: 

TBo ci^iAUt#i51tt^o MV>T, 8 fr^rv ffii^7y^ 

AilT, 1 2 0 VfcXi- y V ?J»- t - VWb V -?^-)\s*7s-7 4 ^#ftT, 

o-^n^E h )\y^y tKB^^t^d 9 £#&o flv^Tft^tJ 5 9 £ b U 7 ;v s}- n S£M £ 
MV'tlfitBo cSM§ItSitS:J: ^Hb^ 6 0 £#&o 

[0 17 4] 
tBt^f & 5 

[0 17 5] 

[ft 3 1] 
rrr r-^- — u. ^ r- 




[0176] 



7*5f©2-7flfy^n [2. 2. 1] - 5 -^y'f- >- 3 - ^ > 1) THF 

miiE# 2005-3030878 
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^ - v : 38/ 



&*7kmiki- V V f? M&WL*¥, SLikUA'&'OV^i' (Z-Cl) ^^tgfif^yy 

x.yt 8 0°c-e4B#F B iRiS^^fv^ 6 2 tik&m 6 3 t^fl^S-ff &o 3l£$c£^ 

4 &tHl^iJ6 5 £#&o 
[0177] 

10 17 8] 

[0 17 9] 
[0 18 0] 

o 

t>7 v^^^^itfS^-Sr^- K-J-S c DNA&S&K^ 9~ p C R 3 ( I n v 
i t r o g e nttSSl) pCR3/ORL 1 fcf)s«Lfco #Cfc> p CR 3/0 

RLl^h7>'^7x^^A (Nippongenettl) 4fflv^CH0«C*AL 
, lmg/ml G 4 1 8 Cftt?)$£» (CH0/0RL1«) -<^3c 
5£*3B*fe«£ ^IHIl^PIiiU S^tt-frayRfcfr&ofco l^g^ 5 0 pM [ 

1251] Ty rl4— Nociceptin (Amersham Pharmacia 
tt$£) , 1 m g OW heatgerm agglutinin SPA beads (P 
VT^-X(D|(7) ;Amersham Pharmaci a %M) R TfWBUk&Vs * N C 

buffer (5 0mM He pes, 1 OmMMthV-JA, lmMlftv^v 
2. 5mMM*^y^A, 0. 196BSA. 0. 0 2 5 %Av h- 9 V >\ pH7 
. 4) HH?g2-£. 3 7°CT6 0 53*BH ^tx^-ya > Ltzlk, ifcltv£14£ffl^ Lfc 0 
Sz/*7r>&mtKtt-tZft&i£&te, *&m<Oft&tofc£Z [^ 2 5 I] Tyn 4 
-N o c i c e p t i n 5 0 %®.£WkBt (ICb o It) T'Jt7Fl-&o ^<7)|§JP:£^ 



5 ^7Ki- 0 
[0181] 
[*5] 





5 o Q/omwmm. (mvn 




3. 70 


HSI^J 1 0 


0. 37 


mmm 1 6 


9. 00 


USt^iJ 2 3 


0. 53 


11-51 2 5 


2. 50 


HSM 2 9 


4. 10 


HUSI 3 3 


9. 00 



[0 18 2] 
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yy^^f«#ORL 1 £^#&5iLfcCHOM&fflv>T, 7 ^ > MS G 
^e®fe1^b^^i-^MIMb^-t/0#ffl*^WL^o CHO/ORL l»J:f)IlL/: 
JEIB3\ 5 0nM;y^7'f>, 2 0 0 pM GTP 7 [ 35 S] (NENlil) 1. 
5 m g <DWh eatgerm agglutinin SPA beads (Amers 
ham Pharmacia tt«) TkXF&MAt'k s fo * G DP buffer (20 mM 
He pes, lOOmMMtf'J^A, lOmMSftvnyW, 1 mM EDTA 
, 5^M GDP, pH7. 4) >f-Crj|^U 2 5 W 1 5 0 ftm<i V* h Lfzfe 

&mK£&GTP r c 3 5 s] m&<o 5 o %m^mm (ic 5 o m) -e^-r^o 

[0 18 3] 





5 0%mWm%. ( n M) 




1.80 


5I»J 1 o 


0. 08 


HfiSi^J 1 6 


2. 50 




M 2 3 


1.20 


H!fe0'J 2 5 


4. 20 


mmm 2 9 


4. 70 




Wi 3 3 


5. 90 



[0 18 4] 

ittlCR (CD-I) t** (20-40g) /y^yf ^7^X M:i »)4 

D^Si&WfU^W-t-^^/M^ffi^il^t/Co EP*>, 2 0cmX3 0cmX2 0 cm<75^ - *JfaX~ 

L < i±WJ^^^L^^|^k^tJ (l-10mg/kg) J:;y^^f>7^-^f (0.3- 
lmg/kg) £j£T$:#U 6 O^W^SS&SfcilteLfco iSlF^O^ ->^7'f ^ 
Tn^* 1 0 0 % h LT, &Mfcft&yi&<omWj 

K X VWMLtZo *r<Dffi&&m7 Ktsz-To Ztihit* lmg/kg<D$: 

[0 18 5] 
[S7] 





icciiCi j. ..:.. m i / ^ j \ 

MMw. (%) 




> 7 5% 


HBUPJ 2 5 


> 7 5% 


SMfll 2 9 


> 7 5 % 


MMW 3 3 


> 7 5% 



[0 18 6] 
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: 40/ 



znz^mzmtii&Ti* l < & l < j4^r>h ; a*^wg^tttt* 

te 7 .Ri) A^^v*^ ^xyE ^xyiHfh'JvA, tKn^fy^^^n 
1 x y ;W f ], - ;K V ;V fcf * T" ;K *° V v /w*- b * 3 EfltflSBfe^* r 

estate -f *>u*> «LWfft^ ^yy>7^3-;w T7t7^, ^ntfv 

[0188] . , _„ 

[0189] ^ _ 

itL?,05»*Jtt, *^<7)j^%^E^m«^*"*^^^ 1-10 0la%, »5 L 
< li 1 - 6 0 li%0«^*t 4 i i #t I 4 o £^OS£giJ{4, t&*-h^T 

[0190] , _ 

^mwxmztL&mfmmm^&femm ; tft? oast l < i±^'lfplp* ; m$&r& 

0 0 l~2 0mg^l|I!~t@^K, f fc. *JBPt5t^-0»^«, 0. 0 
0 2 ~ 1 0mg£ 1 m~Wm^frtfX%t^1r2><DifiUl£ L^o S&P, g#ci:J:otli? 

m fcis^-r Sufci "Rrin?* * o 

[HMOS**] 

[0191] 



#J3« U 



y^ 



i4, 
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mi>L< i*±®.m%m ; turn, %mm^ r ^4 ^~m^tm^^^^^m& 

[ ^ ^ £ ^Jfe & 46 CO ft & CO ] 
[0 19 2] 

[IdifeM 
[0 19 3] 

^n^h^v^-f-Kii, fn^WttW a k o ge 1 MI) C-3 0 Otfcli^M^^ 
-yttlKP-S i 1 (MM) S i 1 i c a7"W^^ YX? J±*m^tz 0 ^HiUBlUi^ 
nv h ^*?7^ -ii^ ;V^f±^K ieselgel TM 60F 2 54, Art. 5744 
£Jlv^ 0 ^^tt y'J *W7A^n7 h 79 7 J -ttflT±S' , J v7Mb^tt$£C h r o 
m a t o r e x (M0 NH (1 0 0 -2 5 Ome s hi /:li2 0 0- 3 5 Ome s h) £ 
ffiV^; 0 lH-NMRaVar ianttSGemini (2 0 0MHz, 3 0 0MHz) 
, Mercury (400 MH z) , Inova (40 0MH z) &j£Jl U rh7^f 
^^^y^IiltlS^ Ltfflv^?|JgL/;o l/:?^7^^ h;W±Wa t e r s!±Imi 
c r o m a s s ZQM L^V^ fn^7>^f^t>ft'ft (ESI) & L < (iTC^ffi-fb 
^^Wfcfe (APCI) -ePJ^L/io 
[0 19 4] 

statin 1 

9_j-^y--6_ i 7, 8. 9-rh9t:KP-5H-'>^nA^ [bj H'Jy'7-7- 

1) 8-^>yjf>-5, 6, 7, 8-f f7tKn^f7'J> 

Mi?»H^T\ 5, 6, 7, 8-fb5tKn^y'J>6 5mL©i**Kl8 0mL 
?lti:^>^7iVft Fl 5 0mLfj)Dx.l 7 OtCTl 2BtFM#L£o RJSiftfcM 

1HNMR (3 0 0MHz, CDC l 3 ) 5:1. 81-1. 89 (2 H, m) , 2. 8 
3-2. 93 (4H, m), 7. 06-7. 10 (1H, m) , 7. 22-7. 27 (1 
H, m) , 7. 3 4 - 7. 4 5 (5 H, m) , 7. 96 (1H, s) , 8. 46-8. 4 
8 ( 1 H, m) 

ESI-MS Found: m/ z 2 2 2. 2 [M+H] + 

2) 6, 7-ytKn-5H- J ry i ;>-8-^>' 

Mi»#H^T\ ±15 1 -C#7Hfc^% 5 1. 4 g^^y-^8 0 0mU#«-7 8 °C 

. 9 g £6-felH#t Lt|#f: 0 

1 HNMR (300 MHz, CDC 1 3 ) 8 I 2 . 17-2. 62 (2H, m) , 2. 8 

2 (2H, t, J = 6. 6Hz) , 3. 04 (2H, t, J = 6. 1Hz), 7. 37- 
7. 41 (1H, m) , 7. 65-7. 68 ( 1 H, m) , 8. 70-8. 72 (1 H, 
m) 

ttilE# 2005-3030878 



# II 2004-062405 



^-v: 42/ 



ESI -MS Found : m/ z 148. 1 [M+H] + _ 

3) 8-**V-5, 6, 7, 8-fb5U'nVn-7-*^>ixf^r 

""weftfHAT, ±B 2 9 . 1 1 gM^fH2mL»60%* 

ItS+Tv^A («itt) 2. 9 7 g^Unxl 3 OTCfcTl. 5l««#Lfco KJ6«*3 

toll. 6gt«feB#it^o - \ 

1HNMR (300 MHz, CDC 1 3 ) 5:1. 36 (3H, t, J-7. lHzJ, 

2. 62 (2H, t, J = 7. 7Hz) , 2. 87 (2H t J = 7. 9Hz) 4. 

3 1 (2H, q, J = 7. 1Hz) , 7. 2 0 - 7. 2 8 ( 1 H, m) , 7. 4 8-7. 

5 1 (1H, m) , 8. 5 9 (1H, d, J=4. 4Hz) 

ESI-MS Foundlm/z 2 2 0. 1 [M+H] + 

4) 7 _ 3 -K***-8-**V-5. 6, 7, 8-f >7t>WJ>-7-^ 

u j4* |||& jj* «^F* Ji\/ 

"aWH^T> ±|S3T~#7^b^2 1. 9 gco^*y-;v4 o° fflL **^*** 

*U*A1 2 0 giSJ: #3 5%*^7m K7X«2 5mL*0»5 0 CkX 

I- Eff^i © y ^ n o i ^ 7 4 0 0 m L 1$ I: t: V v > 2 4 m L , MJ 
7x-m7r/3 9. 3 g& £0*3**1 9. 0g«fel^tl8H«t 

^ t VStxf-;V= 3 5 /6 5) CT^SitLili^^ 2 5 . 0 g fcJHMMfcW * 

1HNMR ( 3 0 0MHz, CDC1 3) * : 1. 2 0 (3H. t, J = 7. lHf), 
2. 3 9 - 2. 4 9 ( 1 H, m) , 2. 7 0 (1H. dt. J =4. 9, 14 0Hz) 
. 2. 99 (1H, dt, J=4. 9, 17. 7Hz) , 3 2 0 - 3 2 9 (1 H m 
) , 3. 7 2 (1H, d, J- 10. 3Hz) . 3. 7 9 (1H d, J=10 3Hz 
) , 4. 14-4. 25 (2H, m) , 7. 3 9 - 7. 4 3 ( 1 H, m) , 7. 63-7 
. 6 6 (1 H, m) , 8. 7 2 - 8. 7 4 ( 1 H, m) 
ESI-MS Found:m/z 3 6 0. 0 [M+H] + 

5) 9 6 , 7 , 8, 9-ff7tFD-5H-y^A7^ [b] fcVvx- 

7 _ # ;V > jjjj£.X. )]/ -I- 7s 7~ )\s 

mm»m%r, ±& 4 -cwzttitm 2 5. 0 g ©h^74oomLiat 1 35 ck 

TtnS«*T. 7X«<b f.j-n-W^18. 0 m L * X If V - 4 0 ( 1 , 1 - J 

h %^-7^_ (A ift7/iixf;V= 3 0/7 0) i:t«Il»»9. 0 6 

1HNMR (3 0 0MHz, CDC 1 3) * I 1. 2 3 3 H, t J - 7 1 H z ) 
2. 12-2. 20 (1H, m) , 2. 2 7 - 2 3 6 ( 1 H. m) . 2. 88-2. 9 
6 (2H, m) , 3. 0 2-3. 11 (3H, m) , 4. 11 2H, q, J -7. 2H 
z) , 7. 2 7 - 7. 3 7 ( 1 H, m) , 7. 5 9 - 7. 6 2 ( 1 H, m) , 8. 6 5- 
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8 . 6 7 ( 1 H, m) 

ESI-MS Found:m/z 2 3 4. 2 [M+H] + 
[0 19 5] 

9-*#y-6. 7, 8, 9-f f7^Fn-5H-y»nA7^ Tel bf'jy>-7- 

1) 4 n^-^ggy f^x^f^ 

0mL-«»*V^A6. 8 9 g$$ XZ/S Vfo* f-fr 4 . 6 m L fcJflUfc&nx.^ffifc'C 

Tttffl U * n n * ;v A if ^I^OA^K^iMiu I*llt h U * A T*Rflfc Lfco tffft 

- 5 0/ 5 0 ) C-CMIILSIft^tl 2 . 5 2 g 4: JtfeflMWfe t LT#/i 0 
1HNMR (300MHz, CDC 1 3 ) 5:2. 63 (3H, s), 3. 94 (3H, 
s), 7. 18 (1H, d, J =4. 9 Hz) , 8. 56 (1H, d, J =4. 9Hz) 
, 9 . 0 7 ( 1 H, s ) 

ESI-MS Foundlm/z 151. 9 [M] + 

2) 8-**V-5, 6, 7, 8 - f b 9 K Kn>f y * y V V- 7 - * 

-78ti:tl. 5 0Mn-7'f;V'Jf 7A-AJffyj#E9. 8mL^iTL^ - 78 
°CCT 3 O^flfc^Lfco RJS^^±|21 T&fc'fb#to 1 • 6 3 g<DT h 5 k Kn75> 1 
OmLit^ITU -7 8ti:t3 0»Lf;o ^fffi>!li:7?'J^f ;H 
. 7mL©f F7k Kn77'/5mL^MTU -7 8°C^T1. 5B#W*t$Lfco 

5 h t*7 7 'f — (7nn*iVA/^^;-J^99/l) fC^JiW» L^Uft 

1 . 6 0 g *n&W\m>)t Lt#/: 0 
1HNMR (3 0 0MHz, CDC 1 3 ) 5:2. 60 (2H, t, J = 7. 8 H z) , 
2. 82 (2H, t, J = 7. 9 Hz) , 3. 84 (3H, s) , 7. 11 (1H, d, 
J = 5. 0 H z) , 8. 52 (1H, d, J = 5. 0 Hz) , 8. 94 (1H, s) 
ESI-MS Found: m/ z 206. 0 [M+H] + 

3) 7 - 3- K> ^;v- 8 -3t-#V- 5 , 6, 7, 8-f f 7^ Kn^f v^yj > - 7- 
»56ffill-4-CMv^8-*^V-5, 6, 7, 8-f b7tKn^yJ>-7-*;V 

1 HNMR (300MHz, CDC 1 3 ) 5:2. 40-2. 46 (1H, m), 2. 6 
2-2. 68 ( 1 H, m) , 2. 91-3. 00 ( 1 H, m), 3. 11-3. 16 (1 
H, m) , 3. 6 6 - 3. 7 7 (2 H, m) , 3. 74 (3H, s) , 7. 17-7. 1 

9 ( 1 H, m) , 8. 63-8. 65 ( 1 H, m) , 9. 18 (1H, s) 
ESI-MS Found:m/z 3 4 6. 1 [M+H] + 

4) 9-t*V-6, 7, 8, 9-Tf7tFn-5H-y^A7"^ [c] \£W>- 

7 ■+;v-x.^ + ;v 

SH&flll - 5"CfflV*7c7-3- F^^;V- 8 -Jj-^rV- 5, 6, 7, 8-fh7tFn 

1 HNMR (3 0 0MH z, CDC13) 5:2. 11-2. 19 ( 1 H, m) , 2. 3 
0-2. 39 (1H, m), 2. 90-3. 15 (5 H, m) , 3. 67 (3H, s) , 
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7 . 16 ( 1 H, d, J = 5 .. 0 H z) , 8. 61 (1H, d, J = 5 . 0Hz), 8. 

8 7 ( 1 H, s) 

ESI-MS Found:m/z 2 2 0. 2 [M+H] + 
[0 19 6] 

5_^-^V- 6 . 7. 8, 9-fh7HKn-5H->»nA^ Tel bTyyv-7- 

1) 7, 8-vtKn-6H-^V^yn-5-t> t^fv^ 

M#|1I^T> tert-^^y*'^All. 4 g <DT V y Kg 7 7 ^ 1 0 0 m 
Lmm- 5 , 6, 7, 8-t- h 7t Kn-fy^y U >6. 5 m L W-f h 7 Kn "7 7 > 1 
2 5mL»ffitiDx.Sat:tl 8NfW*#L^o ^tM^OtCTliSt e r t 
-y^;H 7. 5mL«TU IfiCtl 8H$ffl«#Lfco EOS* in*. 

fc„ »8E*«JE«*Lfcfl^ SISSttK-^^ y -;v^^^ H B H ^L^M<b^%6 . 0 6 g Sr 

1HNMR (300 MHz, CDC13) 5 11. 83-1. 95 (2 H, m) , 2. 7 
5-2. 85 (4H, m) , 7. 75 (1 H, d, J = 5. 1Hz), 8. 43 (1H, 
d, J = 4 . 8Hz), 8. 46 (1H, s), 8. 79 (1H, brs) 
ESI-MS Foundlm/z 163. 1 [M+H] + 

2) 7, 8 - v t Kn - 6 H-'f V^f 7 'J > - 5 - t > • 1 SSS 

mmkm^T, ±m 1 -?ntift&® 6. o6g©7tf>3oo m 6 Nti 1 

2 o m l *irax. 8 o *c^r i 2 Bf F^»Lfc 0 Kjc&ifc&^i&t -r^ipfu #«**ffiaus 

LT#^tLfcBf^-fe@^^WL, i^y-;vt:i^^-«^LT^M4b^%5. 3 9 g£ 

1HNMR (300MHz, CDC13) 5:2. 15-2. 26 (2 H, m) , 2. 6 
8-2. 74 (2 H, m) , 2. 96 (2H, t, J =6. 2 Hz) , 7. 77 (1 H, 
d, J =4. 8Hz), 8. 64 (1H, d, J = 5. 0Hz), 8. 67 ( 1 H, s) 
ESI-MS Found: m/ z 14 8.1 [M+H] + 

3 ) 5 _^^ v _ 5j 6> 7> 8 - f f 5 t Kn ^ v ^ > - 6 - * ;v^>fxf ;Vx 
7> + ;l^ 

±15 2 -e&tzft&W 2 . 7 5 g ^^DRm7X*+ bVf A*»ift*;&n*. 9 on*Mt 
WfcBU ^nn*^Alti*8Slt b V fAtftftLA, *«£«J+®*U ft 7, 8 

1 HNMR (300MHz, CDC13) * : 1 . 37 (3H, t, J = 7. 1Hz), 
2. 60-2. 65 (2H, m), 2. 80-2. 85 (2H, m), 4. 31 (2H, 
q, J = 7. 1Hz) , 7. 61 (1H, d, J = 5. 0Hz) , 8. 48 (1H, s) 
, 8. 57 (1H, d, J = 5. 0Hz) 
ESI-MS Found: m/z 2 2 0. 1 [M+H] + 

4 ) 6 _ 3 _ 5 _^^ v _ 5 f 6 , 7, 8 - x h 9 H F n + y ^ y y > - 6 - 

7> ;v jJ? >^^+;i/^n.^ + ;v 

-4"Cffiv^8-*^rV- 5, 6, 7, 8-f b9t Kn*y 'J>-7-*^ 

1 HNMR (300 MHz, CDC 1 3 ) 811. 21 (3H, t, J = 7. 1Hz), 
2. 42-2. 52 ( 1 H, m) , 2. 63-2. 69 (1H, m), 2. 96-3. 1 
5 (2H, m), 3. 66 (1H, d, J = 10. 2 Hz) , 3. 74 (1H, d, J = 
10. 5Hz), 4. 20 (1H, q, J = 7. 1Hz), 7. 80 (1H, d, J = 4 
. 7Hz) , 8. 65-8. 67 (2 H, m) 
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(1 H, 
0 H z) 



d, J = 5 



ESI -MS Found: m/z 360.1 [M+H] + 

5 ) 5-**y-6, 7, 8, 9-f f 7t Fa-5H-y^A^ [c] fcV^V- 
KSfrWl - 5T?fflv>7t7-3- K^;v- 8-**V- 5, 6, 7, 8-rh?fcKn 

1HNMR (300 MHz, CDC 1 3 ) * : 1. 22 (3H, t, 1 = 7. 1Hz) , 
2. 15-2. 22 (1 H, m) , 2. 28-2. 37 ( 1 H, m) . 2. 87-3. 1 
4 (5H, m) , 4. 11 (2H, q, J = 7. 1Hz) , 7. 52 
. 0Hz) , 8. 57 (1H, s) , 8. 63 (1H, d, J = 5. 
ESI-MS Found:m/z 2 3 4. 2 [M+H] + 
[0197] 

5 _^-dpy-6. 7. 8. 9-7^7^ Kn-SH-y^P^T 1 ^ 

1) 7, 8 -yt Fn- 6 H.-*; V>-5-*> 

M«HI^T\ l, 3-y^PMtyt>ll. 2g«^yl/y8 0mL«vn 
>7 5vft Kf F7XfiV7^^-^2 imL^iW^-^ 7. 7 1 g £JH2fe 

naw l * o sjstfc £ is t mm * «j±^* l £ o^^n n n * ;> a -? 

iltJ+^^Lfc^u Si^y'J*^*7A7Pvl>/77^- (?nn*ji/A/^^;- 
; V =9 7/3) CtMlt«^2. 21g^#fto 



b] f'Jyy-7- 



1HNMR (3 0 0MHz, CDC 1 3 ) 8 
1 (2H, t, J = 6 . 6Hz), 3. 17 
7. 32 (1H, m) , 8. 27-8. 30 
m) 

ESI-MS Foundlm/z 148 



; 2. 17-2. 26 (2H, m) 
(2H, t, J = 6. 2Hz), 7 
(1H, m) , 8. 6 7-8. 7 0 

1 [M+H] + 



2 . 7 

2 7- 
(1 H, 



2 ) 5 _^v-5, 6, 7, 8 - f P 7 t KD^r^ V > - 6 - 

ftjf 01 1-3 -CJB v»fc 6, 7-ytFP-5H-^y'J>-l-t ^CDftt? «3 CLflB 1 

1HNMR (300 MHz, CDC 1 3 ) $ I 1. 36 (3H, t, J = 7. 1Hz), 
2. 70 (2H, t, J =8. 1Hz), 3. 03 (2H, t, J = 7. 9 Hz) , 4. 
31 (2H, q, J = 7. 1Hz), 7. 20-7. 27 (1H, m) , 8. 02-8. 
05 (1H, m) , 8. 4 8 - 8. 5 0 ( 1 H, m) 
ESI-MS Foundlm/z 2 2 0. 1 [M+H] + 

3) 6 _ 3 _ K>f-;v- 5-**V- 5, 6, 7, 8-ff9KhWJ>-6-*)l' 
' »3frW 1 - 4 -Cfflv^ 8 -**V- 5 , 6, 7, 8-f b7tPn*; , JJ'-7-*A' 

1 HNMR (300 MHz, CDC 1 3 ) * : 1. 21 (3H, t, J = 7. 2Hz), 
2- 47-2. 53 (1 H, m), 2. 63-2. 69 (1H, m), 3. 20-3. 3 
0 (5 H, m> , 3. -6 8 (1 H, d, J = 10. 2Hz),3. 74(1H, d, J- 
10. 3Hz), 4. 20 (2H, q, J = 7. 1Hz) , 7. 30-7. 34 (1 H, 
m) , 8. 3 0 - 8. 3 3 (1 H, m) , 8. 7 0 - 8. 7 3 ( 1 H, m) 
ESI -MS Found : m/z 3 6 0. 1 [M+H] + 

4) 5 _^y- 6> 7 , g, 9-fb5tKn-5H-^n^ [b] f'jy>- 
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7 - % jv^y^^^^zc^f- )i> 
M&W 1 - 5 -efflv**: 7-3- 8 -sj-^V- 5 , 6, 7, 8-rf7tFn 

mmm i - 5 tmmoivmiz x ^ow.^^, mmt^m^mzo 

1HNMR (300MHz, CDC 1 3 ) 5:1. 23 (3H, t, J = 7. 1 Hz) , 
2. 21-2. 36 (2H, m) , 2. 92-3. 30 (5 H, m) , 4. 13 (2 H, 
q, J = 7. 1Hz), 7. 27-7. 31 (1H, m) , 8. 03-8. 06 ( 1 H, 
m) , 8 . 6 2 - 8. 6 4 ( 1 H, m) 

ESI-MS Found: m/z 2 3 4. 1 [M+H] + 
[0198] 

1) l-^vy;v-4-o-b'J;V-l, 2, 3, 6 -t- h 9 t: Kntfy y> 

M3g#BI^T\ 2 -yn^ h 1 2 mL^f h5tKn77>l 0 0mL^$C- 

78tCtl. 5 0Mn-7f ^'Jf ^A-Airty-M? 5mL?:iTL^ -7 8°C^ 
T3 0^ft#Lfco RJMK 1 4 - bT^V F> 1 8. 5mLOr F5t Kn 

77>5 0mLi$^iTL, gi&KT 4 B#|«#L*:o KJS^^i^P^T >7 A 

Lfzlk, St^v^^^A^nvf^??^ (^-+>/f1^^f-;v = 8 5/ 1 

5) ct^iitL«^i2 4. 7 g%m&mvtmtLxn?z 0 

1HNMR (300 MHz, CDC 1 3 ) 8 \ 2 . 30 (3H, s) , 2. 34-2. 4 

0 (2H, m), 2. 70 (2H, t, J = 5. 6Hz), 3. 14-3. 16 (2H, 
m), 3. 66 (2H, s), 5. 51-5. 56 ( 1 H, m) , 7. 11-7. 15 ( 

4 H, m) , 7. 2 6 - 7. 4 0 ( 5 H, m) 
ESI-MS Found: m/ z 2 6 4. 3 [M+H] + 
2 ) 4 - o - h V ;V tf ^ U 5> > • 1 

±15 1 -et#^-fb^% 2 4 . 7 g©x^y-iV3 0 0 mL-7K7 5mLMl^l6. 0 
mL^itKl 0%^7V7A-^i»Sl 2. 0 g ^JUI^nx. , 7jC5S#IH^T\ 3 

* Lt^<7)^ 1^0 R^tIc^x h y ^A7Xt#^^*nx^nn^;ixA-^affiL7to ^nn*w 

- h y ;vtf^y v>£fifeH#i: Lti/co 

Ift^i 1 0 . 7 g £6-feH#^ LT#7to 

1 HNMR (200MHz, CDC 1 3 ) 5'.1. 59-1. 79 (4H, m), 2. 

5 (3H, s) , 2. 7 0 - 2. 8 3 (3 H, m) , 3. 17-3. 23 (2H, m) 
7. 09-7. 26 (4 H, m) 

ESI -MS Found : m/ z 176.2 [M+H] + 
[ 0 1 9 9] 

mmm 1 ~ 4 



v 1 t> 
, 9- 


7" 


, y b ; — 

h 9 t; K n — 


/ — 

5 H 


^4 — 0 — r ') )v ic*^ 'j s ^ — j. 

- n^^* r bl \£ 0 V V - 


9 


— •% — )V • 1 •7'^;vlt*j|. 


(7 R 


* 


. 9 R* ) - 


7 - 


( 4 - 0 - h y ;v tf^ y v > - 1 




^;v^-^-;y) -6. 7, 8 


, 9- 


T" 


h7t K n — 


5 H 


-i/^n^7°^ Tb] Hfyv^- 


9 


• l 7-7;HS, 
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( 7S g R ) -7- (4 - o - b U 1 gjj LLgl) -6, 7, 8, 9 



( 7 R 9 s) -7- (4 - o - h'J jVgrHi 1 ~^ ~ 6 ' 7 ' 8 ' 9 

1) 7- (4-o-f'J;v^'Jy>-l-*^*-^) - 5, 6, 7, 8-rh?fcK 
ny^A7'? [b] lf'Jy>-9-t^ 



«mB*Lfctf>t> h/lo^#»*-K»$3EU fi9 -t + V- 6, 7, 8, 9-rf7 
tFn-5H-y^nA7"? [b] fcf V y> - 7 -*^#>Bft • l£Hfe&*Wfco 

giiffl^T, # <b fttiik&®<oV VPy5. 0 m L »«t^»3fi« 5 4 - o - h 

ij;VtT^Uv> • immmi 2 71118*^1-^-3 - (3' ~ ^ iZ. 

n^°;V) *;v,fyV 5 K • lMtl 4 4 m g £ JIIM«I x K: T 8 l$W«#L feo 

1HNMR (3 0 0MHz, CDC 1 3 ) d : 1 . 55-2. 00 (5 H, m) , 2. 2 

9-2. 3 6 (1H, m) , 2. 3 6 (3H, s) 

14-3. 

( 1 H, m) 
6 6-8. 



2 . 8 7-2. 

8 ( 1 H , m) 
7 . 6 2-7. 
ESI -MS 
2) (7 RS, 



8 



9 6 ( 3 H, m) 
, 4 . 7 8-4. 
6 5 ( 1 H, m) , 
Found '. m/ z 
9 R S) - 7 - (4 



3 
3 
8 



6 8 
, 3 
3 8 



(1 H, m) 
9 3-3. 
(5H, m) 



9 



, 2 . 6 4-2. 
3 4 (4 H, m) 
, 7 . 0 9-7. 
6 8 ( 1 H, m) 
3 6 3.3 [M+H] + 

0 _ j. i; *JV- 1 -4 ju* ^v) -6, 7 

8 9 _ fh9KKo _5H-^nA^ [b] try y>-9-*-n'*szv t (7 R 

5 'gsR) -7- (4 - o - h U JH^U 1 -^;V^f-;V) -6, 7, 8, 9- 

rV 7 HFn-5H-y^DA7^ [b] t°'Jy>-9-t-iV 
S«M^T> ±IB 1 X-mzit^m 142mg«fh7HFo77>4. 0m Lv*h£K 

o °cr TTK^by t;v * — ^ A 7 4 • 6 m g^^x.> 7 o °ckx 2 w^mtw^^o 

KB%L* mi* WMtF'JvAl o^*#*tf*nn**Ajffi#C 

Wli^vF^*77^- ( 7 ao*;VA/^;-JV=9 5/5) ^l»»Ut ( 
7RS 9RS) -7 — (4 - o - F 'J lUi'^ 1 ] y > - 1 - 'f J^f ^) —6, 7, 8, 
9 _ t ' >7tKn _ 5H ->^ n /s^^ [b] lf'Jyy-9-t-;V2 2. 9mg^lfe 
TWrXhU, SJitf (7RS. 9SR) -7 - (4^o-F^V^.jy>-l 

-6, 7, 8, 9-fF7tKD-5H-y^A^ [b] ^>Jv>- 
9 -^_;H2. 9mg^lfe7^7 7XJ:U#/;o 

(7RS, 9RS) # , tt , 1 . 

1HNMR (300 MHz, CDC 1 3 ) 8 : 0. 86-0. 95 ( 1 H, m) , 1.0 
6-1 22 (1H, m), 1.65-1. 84 (4 H, m), 2. 02-2. 20 (6 
H m) , 2. 35 (3H, s) , 2. 3 5 - 2. 4 2 ( 1 H, m) 

, 2. 99-3. 03 (2 H, m) , 4. 77-4. 
b r s ) , 7. 08-7. 28 ( 5 H , m) , 7. 4 



r 

6 - 8 . 3 9 
Found *. 



1 (3 H, m) 
. 9 9 ( 1 H, 
, m) , 8. 3 
ESI -MS 
(7 R S, 9 S R) # 
1 HNMR (3 0 0MH z , 
3 - 2 . 16 (4 H, m) , 
2. 84-2. 89 (1 H, 



, 2 . 6 7-2. 8 
8 2 ( 1 H, m) 5 
4-7. 4 7 ( 1 H 



( 1 H, m) 

m/ z 3 5 



1. 3 [M+H] + 



C D C 1 3 ) S 
2 . 3 4 (3 H, 



m) 



, 3 

7 ( 1 H, m) 5 . 7 5 ( 1 H, b r 



1 . 

s) 
0 0-3. 
s) , 7. 



58-1. 87 (7 H, m) , 2. 
, 2. 53-2. 75 (4 H, m) 
07 (2H, m) , 4. 93-4. 



0 

9 

3 



07-7. 28 (5 H, m) , 7. 4 
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- 7 . 46 ( 1 H, m) , 8. 3 5 - 8. 37 ( 1 H, m) 
ESI -MS Found : m/ z 351. 4 [M+H] + 

3) (7S* , 9 S* ) - 7- (4 - o - h V /H^'J v>-- 1 f-ti) -6, 7 
8> 9 _ f ' f 7 KFn -5H-y^nA7^ [b] tf'jy>-9-*-^- nv/l/J 

kis J:tf (7 R* , 9 R* ) - 7 - (4-o-h'J^t^'jy>-l --f - 6 

7 8 9 -rf5tFn-5H-y^nAy^ [b] f'Jy>-9-t-JV- nv 

y y y 

±|5 2T'#^ (7RS, 9RS) #22. 9mgt*^ffitt*5A "b^tiSC H 

RALCEL ODA 7A, 2 cmX 2 5 cm ; 0. 1 ;V7r/, A^f>/^f 

y^nt°;V7^3-^= 9/1 ; HE& 1 5mL/mi n) ^*¥^»J U 3fcfrlli# (« 
=j$l$ffl:i2. 155-)*?,, (7S*, 9S*) - 7- 

-H)V^^)V) -6, 7, 8, 9-f F7tKn-5H-y^OAy? [b] tfUv^- 
9 _^_ ;V7f 9mg^tfe7^V7 7Xat. &1H# (^MWW : 14. 8fr) frh 
s pq (7R*. 9R*)#8. Omg^lfe707 7^aT#fco 

KTftflM^ »«E*«JES* LT ( 7 S * , 9 S * ) - 7 - ( 4 - o - h V /U tf^ V v > 

-6, 7, 8, 9-tF7tKn-5H-y^nA 7 ^ [b] tTVv 
y _ 9 _^_; V . i 7 v Jl/BMJLfc * 0* (7R* , 9R* ) -7- ( 4 - o - h 'J ;V tf^ V 

1 -J)V*^-)V) -6, 7, 8, 9-rf7tKn-5H-y^nA7^ [b] H° 

mmm i <Dtt&m ( 7 s * , 9 s * ) # 

1 HNMR, E S I -MS t± 9 -fe 5 |Wj Co 

2 <Dit^m ( 7 R * , 9 R * ) # 
1HNMR, E S I -MS i±9-b^#i:[WICo 

4) (7S, 9R)-7 - (4 - o - b V /Hf^V 1 * f-fl') -6, 7, 8 
g —f- Y yM K n — 5 H-y7DA7°^ [b] tTV 9 • 1 7v^fIiJ 

iU f (7R, 9 S) - 7 - (4 - o - h U /Utf^U v>- 1 -4 ^ - 6 , 7, 8 

9-f-f7li p- n -5H-y^nA7 0 ^ [b] tf'J 9 J~y— 9 • 
±BB2TWfc (7RS, 9 R S ) #12. 9mg**¥ffitt*5A (^^;VttICH 
RALCEL OD*7A, 2cmX25cm;0. 1%5?xW5'A Mt>/^f 
V7 t nt>7;V3-^=9/l ; SitiS 1 5mL/mi n) "e^iL, Mt®^ (tfc 
i^H: 11. 8#) 5&»<b, (7S, 9 R) - 7 - (4 - o - h V^tf^U v>- 1 ->f 

-6, 7, 8, 9-tF7tFo-5H-y7nA7°^ [b] 
t-;V4. 5mgt*fe7^7r^l:U, &If# W : 19. 3 3") 7>"b, R 

(7R, 9S) #4. 6mg*Hfe7^7r^i:U#fco 

»**»JES*L"C (7S, 9R) -7- ( 4 - o - h V U v > - 1 

-^;v^f-;v) -6, 7, 8, 9 -T y 5t Kn- 5 H-y^DA7^ [b] t°Uv>- 
9 . i 7 -7;H»J;^ (7 R, 9 S) - 7- (4 - o - > V^-tf^V 1 

--f;v^f-;v) -6, 7, 8, 9 -x h 9 n Kn - 5 H- u^-f* [b] tf'jv^- 

II« 3 (7S, 9R) # 

1HNMR, E S I -MS ti 7 -fe 5 #t H Co 
HM^I 4 <Dtt&m (7R, 9S) # 
1 HNMR, E S I -MS t±7-fe 5#t|WlCo 

[0 2 0 0] 
HJfeM 5 
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- 7 - (4 - 



8 




:0a 



J)~ 7 - (4_ 0 -h.j;Kf/<ijy>-l-*M-;V) -5, 6, 7, B—rYv^V 

u~y?u^-?9 [c] v>- 9 -*> 
^1-4-1^^^:9-^^7-6, 7, 8, 9-ff7tKn-5H-v^n 

^5* [b] e U ^ - 7 - * ^ # ^ "'^ft ^ 2 

*JBv>&«jH±£*fefll 1-4-1 fcH»<0^!fcfcJ: DRJfcfcfr^ MffrfrW 

1HNMR (300 MHz, CDC 1 3 ) 8:1. 55-1. 67 (2 H, m) , 1. 

3-2. 05 (3H, m) , 2. 2 9 - 2. 3 6 ( 1 H, m) , 2. 36 (3H, s) 

, 2. 82-3. 02 (3 H, m) , 3. 16-3. 

99 (1H, m) , 4. 7 8 - 4. 8 4 ( 1 H, m) 

, 8. 6 1 (1H, d, J = 5. 1Hz) , 8. 9 6 



8 



2 . 6 4-2. 

0 (4 H, m) 
7 . 10-7. 

1 H, s) 
ESI -MS 

2 ) ( 7 R S * 



7 3 ( 1 H, m) 
, 3 . 9 3-3. 
19 ( 5 H, m) 



( 



Found:ra/z 3 6 3. 2 [M+H] + 

9RS*) -7- (4 - o - > 0 JVtf^V v y— 1 --i fr* ffr) -6 
7 8, 9-V f7t KD- 5H-v^a^ [ c ] li'Jy>-9-t-^ 
Hifrw'l ~ 4 - 2 T?JBV>rt: 7 - ( 4 - o - h V ;V tf ^ V v V - 1 - fJ - 5 , 

6 7 8 -tf7tFoy^A^ [b] tf V 9 -*>£>ft:b »9 fc_h§B 1 
fcft^*ffiv>aK*tt3£ifc« 1~4- 2 fc W»^fe^J: «?RtS«r^v>, 3»fb^« 

1 HNMR (300 MHz, CDC 1 3 ) 5:0. 94-1. 10 (1H, m), 1. 4 
0-1. 5 1 (1 H, m) , 1. 7 1-1. 8 8 (4H, m) , 2. 0 6 - 2. 2 3 4 
(7H, m) , 2. 34 (3H, s) , 2. 6 2 - 2. 8 7 (3 H, m) . 2. 99-3 
06 (2 H, m) , 5. 01 (1 H, d, J = 9. 6Hz), 7. 00 
-4. 9Hz) , 7. 0 7 - 7. 2 6 (4 H, m) , 8. 38 (1H, d 
z ) , 8. 77 (1H, s) 

ESI-MS Found: m/ z 3 5 1. 3 [M+H J + 

3) (7R* 9R*) -7- (4 - o - h V JHf^'J 5^>- 1 -4 ~6, 7 
, 8, 9-f'f7tFn-5H-y^^ [c] tT U v>- 9 * • 17v;^ 



( 1 H, d, J 
J =4. 7H 



_LiB2-e#fc?-fe3#8 6. 2mg«W5A (^«HCHRALCEL 
OD*7A, 2cmX2 5cm;0. 1 %*J*-+»T 5 >/>f V^n tf ;VT 

^-^=6/4 ;%£ 1 5mL/mi n) tmiJL, ftfriffl^ : 6; 

5t>) t)^. (7S*, 9S*) -7- (4-o->'J;V^V^>-l-^^> t ^) 
- 6 7 8 9 -rf7HFn-5H-^DA^ [c] f'jy>-9-t-;H 0 
lmgkfeT^r^tU, MtJ («#«fW : 15. 0 30 Kb, R ( 7 R 
9R*)#28. 6mg*ife7^;V7T^tLT#/co (W#tt*raj£t?** 

fab tit- (7R* 9R*) f^^^^^vjvS, irnn^A^iO^^-^t 

1 HNMR, E S I -MS ti9-fe5#fc|S|Co 
[0 2 0 1 ] 

Sfef!l6 „ . „ „ 0 

( 7 R *. 9S*) - 7- (4 - o - h 'J ;V^^'J v > - 1 - 6. 7, 8 

9 ^ KQ- 5 H-v»P^7°^ fcl bfV Vy- 5-^-JV • 1 7"7JHIlP 



9-f F7HF 



! ) 7 _ ( 4 — o - > ij j]/ \£ ^ V v > — 1 — # ^ ^) - 6 , 7 , 8 , 
ny^DA77 [c] f'Jy>-5-t> 

miiE# 2005-3030878 
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sMft 1 ~4 - lt?fflv>fc9 -**V- 6, 7, 8, 9-T^7t:Fn-5H-y?n 

1HNMR (3 0 0MHz, CDC 1 3 ) * : 1. 56-1. 71 (2 H, m) , 1. 8 
3-1. 87 (2H, m) , 2. 03-2. 08 ( 1 H, m) , 2. 25-2. 36 (1 
H, m) , 2. 36 (3H, s) , 2. 6 3 - 2. 7 2 ( 1 H, m) , 2. 84-3 0 
2 (3H, m) , 3. 14-3. 33 (4H, m) , 3. 9 2 - 3. 9 6 ( 1 H, m) , 
4. 78-4. 82 ( 1 H, m) , 7. 09-7. 21 (4H, m) , 7. 61 (1H, 
d, J = 4. 9 H z ) , 8. 60 (1H, s) , 8. 64 ( 1 H, d, J = 5. 0Hz) 
ESI-MS Foundlm/z 3 6 3. 2 [M+H] + 

2) (7R* 9 S* ) - 7— (4 - o - h — 1 —4 ^ f-^) -6, 7 

-Met 

Hife-pfl i ~ 4 - 2 t?fflv»3t 7 - ( 4 - o - h v ^ tr^u yy- i - * ;v^-jw - 5 , 

6, 7, 8-rf7tKny^OA7^ [b] t? 0 v > - 9 - * y<n>\X*> 0 l'±IB 1 T?# 
fc}fc^W*fflv*;&l5*»i^Jtfll 1 ~4 - 2 tmillLWft&Ki. DRJSfcfrV^ 7- (4-o 
- h V;vtf^V 1 --f;V^^;» -6, 7, 8, 9 --r h 9 n Kn- 5 H- V* n 

^7°^ [c] tf 'J 5 Ltfto 

±Efi-&*4 9. 7mgtmtt*9A (N-bMilCHRALP AK AS*7 
A. 2 cmX2 5 cm ; 0. l%^xW5^ ^f>/>f V^n^T^a-^ 
9/i;«EJS 1 5mL/m i n) t^fL, MI^ WW : 1 4. 0fr)frb2 
II©y7^rl/tv-M*, (fi^f$W : 2 0. 2#) (7S*_, 9 

R * ) _7- (4 - o - h V ;Vtf^0 v>- 1 ->f -6, 7, 8, 

tFn-5H-y^A 7 ^ [c] tTU S> 5 -t-;>4 . 8mgt*feW7r^ 
tU, :25. 8*)^PiI(7S*, 9S*)#10. 3 m g £ 

4tfe7^;V7 7^tLt#fco £P>K^M^«^tt#9A (^-feMilCHRA 
LCEL OD*7A, 2cmX2 5cm;0. 1 %W ;V7r/,_^t>/^ V7* 
n n";V7;^-^=8/2 ; 1 5mL/mi n) T?5fr«tU ^T®^ (fi^WW 

12. 1#) [Wj ( 7 R * , 9 S* ) #2. 7mg**fe7^V7 7Xi U, 

14. 9^) *5>, (7R*. 9R*)#7. 2mgtife7^7r 
7hU#/; 0 (^fk^(i*ra5£^**^:*N 7S*, 9R*#, 7S 

* , 9 S * 7R*, 9S*#> 7R*, 9R*^Uo) 

ftbttti (7R*. 9S*) fti:^;v©7v;H, ^nn*^Aii^^-*t 

IhNMR (3 0 0MHz, CDC 1 3 ) * : 1 . 25-1. 34 (3 H, m) , 1. 5 
5-2. 42 (11 H, m) , 2. 34 (3H, s) , 2. 69-2. 89 (2 H, m) 
3. 00-3. 09 (3H, m) , 4. 96 (1 H, d d , J = 1 . 8, 8. 0Hz) 
\ 7. 07-7. 28 ( 5 H, m) , 8. 33 (1 H, s) , 8. 42 (1H, d, J = 
4 . 9 H z) 

ESI-MS Found: m/ z 3 5 1.3 [M+H] + 
[0 2 0 2] 

(7R*. 9R*) - 7- ( 4 - o - HJ JVb: y > - 1 - -f i^f iV) -6. 7, 8 
9—7- Y -y \l K n — 5H-y7P A 7~j' fb] tf'JW - • 1 77Ji/aa<P 

X ) 7 _ (4 _ 0 _ > 1; ;vtf^U 1 -#;V>K-;V) - 6, 7, 8, 9-r>9HF 

uv^n^7°^ [b] tf V v>- 5 -*y 

1 ~4 - 1 -efflv>fc 9 -^-^fV- 6 , 7, 8, 9-rl7liFn-5H-y7n 

ffifE# 2005-3030878 
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1HNMR (3 0 0MHz, CDC 1 3) S : 1. 5 7 - 1. 8 7 ( H m) , 2 1 

3-2. 36 (2H, m) , 2. 36 (3H, s) , 2 4 - 2 7 2 (IH. m) 

2. 8 4 - 2. 9 7 (2 H, m) , 3. 14-3. 50 (5H, m) 3. 93-3. 9 

8 (IH. m) , 4. 7 8 - 4. 8 3 (IH. m) . 7. 12-7. 20 ( H, m) 

7. 27-7. 32 ( 1 H, m) , 8. 12-8. 15 (1 H, m) , 8. 63-8. 6 
4 ( 1 H, m) 

ESI-MS Foundlm/z 3 6 3. 2 [M+H] + -v- v v 

2) 7 _ (4_ 0 -f.jjH;ViJy>-l-^Mf;V) -6, 7, 8, 9-r>7th 

n-5H-y^n^ [b] tP; v^- 5 
ttffiffll 1 ~ 4 - 2 -Cffl Wc 7 - (4-o-MJ^^'Jy>-l-*^*-^) -5, 

tztt&'mzm^ztefrimmm 1-4-2 tH^feei orjs*^ 

1HNMR (3 0 0MHz, CDC 1 3) * : 1. 0 2 - 1. 2 2 (IH, m) . 1. 3 
2-1. 4 3 (IH, m), 1. 7 0 - 1. 8 6 (4H, m) 2. 0 1-2. 2. 3 4 
(8H. m) . 2. 34 (3H, s) , 2. 6 5 - 2. 7 6 (IH, m), 2. 86-3 
. 06 (3H. m) , 3. 13-3. 20 (IH, m) . 4. 96 (IH d. = 0 
4 Hz) , 7. 0 7 - 7. 2 6 (5 H, m) , 7. 8 9 - 7. 9 2 (IH, m) . 8. 
32-8. 34(1 H, m) 

ESI-MS Foundlm/z 3 5 1. 3 [M+H] + 

on (7R * 9R*) -7- (4-o-h , J^^V^ , /-l- / f^^^) - 6, 7 
> 8i V^?KKn-5H-^nA^ [b] if U 5 * • 

* -hlfi 2 -t 5 # 1 9 3mgt*»fttt*?A (^t^iCHRALCEL 

OD*?A 2cmX25cm;0. l%i;xf *7VA ^t>/Wj^^ 

14M (7S*,9S*)-7-(4-o-h >JK'^Jy> - 1 ->f ^J***) 

- 6 7 8 9 -fWu*n-5H-^n^ [b] V v > - 5 - * - * 9 1 
lmgt^T^r^fcU, »1B«- («*#!$ M 18. 1 £0 R (7R 

9R*)i83. 7mg^7^V77^i:U#fco (W*tt*W5gt?***:»- 

#£>*l/- (7R* 9R*) ftCf*^©?^^ ^nn*WiJ:^^-M 

1HNMR, E S I -MSIi5-b5#tRt"C**o 
[0 2 0 3] 

(7 R*J -7- (4 - o - h U JV^jV v>~ 1 -W jj^ ~ 6 ' 7 ' 8 > 9-7 ~ 

i.^ F n-RTT- v»nA^ r b i jjHEj Ty^^^MM . _ , 

gjfrW 7 xWizl t&m 1 8 . 2mg^^-H. OmLiitn 0 

nn^;VA«^ISMm7jcT^#^ |£7K«+ b A-e«tf*Lfco 

»1 T (7R* ) -7- -6, 7, 8, 

9-fh7liKn-5H-^nA^ [b] tfVv>5. Img^*fe7^77^ 

{±1SE# 2005-3030878 
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1HNMR (300 MHz, CDC 1 3 ) * : 1. 03-1. 26 (2 H, m) , 1 . 6 
4-2. 18 (11H, m) , 2. 34 (3H, s) , 2. 67-2. 83 (3 H, m) 
2. 97-3. 17 (4H, m) , 7. 01-7. 21 (4H, m) , 7. 26-7. 
28 (1H, m) , 7. 3 6 - 7. 4 0 ( 1 H, m) , 8. 29-8. 31 (1H, m) 
ESI-MS Found: m/ z 3 3 5.3 [M+H] + 

[0 2 0 4] 
tt&fti 6 

(7R. 9S) - 4 -^fr^gf- 9 - (tert-^H^^'/7^ 

jv^j _ 6t 7 , 8 . 9-f b7bKn-5H-^n A^ [bj bfuy^-7->f 
)V **f-fyx-7sT$'~BL& (7S. 9R) - h 4 9 - ( t e r t - 7* 

fjy-^fjV^^Ji't^^ -6, 7. 8. 9-7^711 Kn-5H-y^nA 7 7 [ 

b] tf 0 v>- 7 ^ + ^ + ;v o gi-jt 

1 ) (7RS, 9SR) - 9 - t Fn^-y - 6, 7, 8, 9 - T V 7 * K n - 5 H - v * 
n«^7 0 ^ [b] tf V v >- 7 - *;v^>gt^--^^^^7-;v 

fij&'M 1 ~ 4T«#7t 7 -3- K^f-;V- 8 -t^V- 5, 6, 7, 8-f WtKn^f; 
ij^-y-jj^^^if-^x^r/H 3. 74 g (HJ7x- ;i/7i^7r/t^v K 

O b JVJiV 2 5 0 mi#$t£ 13 0 °C K XM^tM : &T^ Tfc^fc h V - n-7'f 
;^X13. 5mLi3J:U f V-4 0 (1, 1 '-7V*« (v^n^*-+y) - 1 - 77 JU 
& =. V i; ;V) 9 3 6 m g <75 > > 5 0 m L If ?:^ff^lT L 1 B# Lfz 0 KB 

^;v= i/i~ 7 nn*ji/A/^;-;v= l 0 0/1 ~ 1 0/1) T L^S 
ffr&ifo 1 • 5 6 g tSt-fe^tfc* t LT|/:„ 

1HNMR (300 MHz, CDC 1 3 ) * I 1 . 32 (3H, t, J = 7. 1Hz), 
1. 56 (1H, m) , 1. 71 (1H, m) , 2. 38 (1H, m) , 2. 68 (2 
H, m) , 2. 93 (1H, m) , 3. 02 (1H, t, J = 13. 7Hz) , 4. 2 
5 (2H, q, J = 7. 1Hz) , 4. 93 (1H, d, J = 1 1. 1 H z) , 5. 67 
(1H, brs), 7. 13 (1H, dd, J = 5. 0, 7. 6Hz), 7. 45 (1 H 
, d, J = 7. 8Hz), 8. 37 (1H, d, J = 4. 7Hz) ESI-MS Fo 
u n d I m/ z 2 3 6 [M+H] + 

2) (7RS, 9SR) - 9- (t er t-7*f^W9-W» -6, 7, 
8> 9-f >9tKn-5H— >^n/\^^ [b] tT V v 7 frtify&.x-f-fi'^X 

Ji|aiT'#^T;Vn-;Vl. 5 5 g, ^?r/-;H. 3 5gON, N-v^+;V*;V 
AT 5 K3 0mLM^7X^L, ^©^tC t e r t-7W^^ny 7 >l 
9 9gtlBUo -?#»U ra^tfco RJ6B«tt***lnx., 11*^ + 

^f-;l/ = 2 0/1-5/1) HT5-*»*U3WMfcI'&«H. 99g^itMtlii:LT 

1HNMR (300 MHz, CDCls) 8 \ 0 . 00 (3H, s), 0. 30 (3H, 
s) , 1. 07 (9H, s) , 1. 46 (3H, t, J = 7. 1Hz), 1. 75 (1H 
,m), 2. 02 (1H, t, J = 1 3. 2Hz), 2. 53 (2 H, m) , 2. 80 ( 
1H, dd, J = 6. 9, 14. 8Hz), 3. 55 (2H, m), 4. 33 (2H, q 
, J = 7. 2Hz), 5. 32 (1H, d, J = 6. 9Hz), 7. 28 (1H, dd, 
J=4. 9, 7. 6Hz), 7. 59 ( 1 H, d, J = 7. 0Hz), 8. 50 (1H, 
d, J = 4. 9Hz) 

ESI-MS Found: m/ z 3 5 0 [M+H] + 

3) (7RS, 9SR) - 9- (t e r t-^f^ -6, 7, 

ffiSE# 2005-3030878 
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^-y : 53/ 



8 9 _ ff9t Kn-5H-^nA^ [b] H'jy>-7-^>-l-t-;V 
± S B 2 1. 99g©rh7tFn77>40 m Ut«7jc^ U ^ W« 

+ >u«7A • 1 07}c»4. 3 2 g^^i-fotn^ «»l^o KmmmmKm*m> 

, m& & v (^^^ ^/»^;v = 2 / 1 ~ l / l ) cif 

iiL3»fl^3 1 . 6 5 g fclB^i^i: LT#7^o 

1HNMR (3 0 0MHz, CDCls) S : 0. 01 (3H, s) , 0. 3 3 J,3 H, 
s) , 1. 10 (9H, s) , 1. 4 3 (1H, m), 1. 6 8 (1H t, J-13. 
1Hz) , 2. 37 (2H, m) , 2. 83 (2H, m) , 3. 72 (3H, m) , 5. 
35 (1H, d, J = 6. 7Hz), 7. 31 (1H, dd, J=4. 8, 7. 4 Hz) 
, 7. 64 (1H, d, 1 = 7. 5Hz) . 8. 53 ( 1 H, d, J=4. 2Hz) 
ESI-MS Found: m/z 308 [M+H] + 

4) (7R 9S) -F;Vx>-4-^W>t-9- (t e r t-7*f ;V^f^"/7 

_ 6> 7> 8 , 9 -rf7tFn-5H-y^o^ [b] tfy^V-7 
- J * T x. A T frW (7 S, 9R) -hW-4-^W^«-9- (t e r 
-7*W^JVy7-JH^^) -6,_7, 8, 9-ff7tFo-5H-v7nA7 
^ [b] tfU 7 -4 ^ f;vx^r;v 

JilE 3 t?#fc^% 1 . 6 5g, 4-^f)V7^1i''Jy7 6 5 6 mg, ^' Jxf;V 

7 5 VI 5 0mL^on*M3 0mLil»S:*^L, ^Oi»:p-h^>^* 
*-;v^nV F 2 0 5 g*tJn;U giB"C*&fcflM$Lfco RiSiftfc:* frill*.. ^nn*;v 
AfttmL/co U Si^>^Wnv^77^ ^l^S!! 
^^-;V= 5 / l ~ 1 / 1 ) ^WL*lM«7-fe5 #2 . 3 2 g *ifc*tfeY*<tk* 
Htlfco #fbftfc?*5#fr^i&te#?* (^^ttlCHIRALCEL 0 
D#9A, 2 cmX2 5 cm ; 0. l%^xf;V75^ A W >/-f V^V-^ 
9 5/5) KT3fe^3H!lU T^TlS^ (##B#F^:12. 0#)*& (7S, 9 R) -h 
^x>-4 -X;V^vm~ 9 - (tert-7f^fiV>7-my) - 6 7 , 

8 9_f)-7liFn-5H-y^A^ [b] \£ V V V- 7 ->f ^ ^/l/J^x* 1 
0 3 g^tfe«tLt, M# (##B#W : 18. 0#) (7R, 9 S) # 

1.03 g**Mtt»fc^ft^o (4Hfr^ 7 £|B*L;CT?rfrJSfc 

|#I§W6. 2^ Wtt*7A, NM1CHRALCCEL OD^^A. 0 
4 6 cmX2 5 cm; 0. l%^xWr/, V />f V fcf ;V7 * a - * = 

9/1 ;?M lmL/min) 

1 HNMR (300 MHz, CDCls) 5:0. 01 (3 H, s) , 0. 3 2 (3 H, 
s) , 1. 10 (9H, s) , 1. 4 3 (1H, m) , 1. 7 1 (1H, t, J-13. 
2Hz) , 2. 28 (2H, m) , 2. 72 (3H, s) , 2. 81 (1H m) , 2. 

9 3 (1H, m) , 3. 6 0 (1H, t, J = 1 2. 9Hz), 4. 15 ( 2 H m) 
5. 32 (1H, d, J = 6. 6Hz) , 7. 34 ( 1 H, dd, J= = 4 8 , 7 . 4 H 
z), 7. 62 (3H, m), 8. 05 (1H, d, J =8. 2Hz), 8. 55 (1H 
, d, J =4. 6 H z) 

ESI -MS Found : m/z 4 6 2 [M+H] + 
t&Mft ( 7 R , 9 S ) # 

ffltt|Hl0. 0^(mtt*7A, ^-fe;HtICHRALCCEL ODTJ^A. 
0. 46cmX2 5cm;0. l%yW7rA A^^V^t;V7^^ 
= 9 / 1 ; sftii 1 m L /m i n ) 
1 HNMR, ESI-MSfi (7 S, 9 R) 
[0 2 0 5] 



*jt« 7 



miE# 2005-3030878 
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(7R. 9S) - f;V^>-4-XJV»>-B$-9- (t e r t-^^W7^ 
-6. 7. 8, 9-f l-7^Kn-5H->^P^^^ Tbl tfUy>- 7-^ 

jy^ ;i/ j. 7s f ;v is. 

73 (S) -4-^fV7'nk°jv-3- (4 -^^r-y-f -t^t7'Jy>-2-t> 

2 L»«t«: 7>f*i&fcf- 7 OtK^L, 2. 66Mn-WJf^-^ 

^>M3 4 5mL*UPx.RJE«C*-7 0^3 O^WL/Co 4 1* 

^nUK102mL*-7 0 TC K T flu x. 3 O^F^J£«»i^ tJc £ tn x. X RJE * *** 

1HNMR (300 MHz, CDC 1 3 ) 5:0. 88 (3 H, d, J = 7. 2Hz) , 



0 . 
3 . 

m) 
= 2 
2) 



9 1 (3 H, d, J = 7. 2 H z ) , 2 
18 (2H, m) , 4. 19-4. 30 
, 5. 0 1 (1 H, dd, 1 = 2. 8, 
8. 16. 8Hz) . 5. 79-5. 



31-2. 49 (3 H, m) , 2. 92- 
(2 H, m) , 4 . 4 1-4. 49 ( 1 H, 
10. 8Hz) , 5. 09 (1 H, dd, J 
9 2 ( 1 H, m) 



(S) -3- [ (2R) - 2 -^yyn*"» ■f-JV- 4 —^VtJ -f ^] -4— -fV 

_b|B 1 t#fti|4«»«^^° U#i&£ 5 °C^^ip L vM V 7°n t±;VT * ^ 

16 0mL. isJctflMEtt-ftf-^-^** 0 * *>«9 2 OmLl:J]Dx.^o 
^ii;^y-7)^Dn^f^x-TJH 5 3mL^5°Ci:tiTU lT^7M)St* 
3 <b 1 5 ^M^TCTilfiiLfco RjSiR^aWkTV*-^ A*#«£*irax.^». * 



3 . 6 7 

m) , 4 
Hz) , 
H, m) , 

3) (R) 



; 0. 7 9 (3 H, d, J = 6. 0 H z) 

2 6-2. 48 
(1 H, m) . 4 
0 1 (1H, d 
18. 0 H z ) 



(3 H, m) 
16-4. 

i, J = l. 



3 
8 



3 
8 



5 . 7 0-5 



6 1 - 
(3 H, 
10. 2 
8 3(1 



1HNMR (3 0 0MHz. CDC 1 3 ) 8 
0.9 0 (3H, d, J = 6. 0Hz) , 2 
(1 H, m) , 3. 72-3. 78 
. 55-4. 62 (3 H, m) , 5 
5. 0 7 (1 H, dd, J = 1 • 8. 
, 7. 23-7. 36 ( 5 H, m) 

_ 2 -^vyodf-y J. -f-)\y— 4 — ^.y-r > fi > 
V h?t FD77> 5 0 OmL, *5 0 0mL«MS:0tMU ^m^'J^S 
A 1 7jofa% 7 0 g . 3 0 %»fb7K«7jt 3 3 0 m L «r)lll»x/c 0 ±15 2 TfcfcJfifeJSW 
h 9t p n ?7> 1 L, 7K5 0 OmLi:#*U»**ftfi< , l 5 "C JJIT 1 4 & J: -5 
Wo <«T U SM£T 2 B#rat£# Lfco F'JfA 5 3 0 g «t TO 

gbjcjjf^- HJ 7 A 2 1 0 g <7)7jcM^M^nx.^^ xh9HKn-77 > Lfc 

5:2. 27-2. 5 5 (2 H, m) . 2. 7 
. 7 3 
5-5 



1 HNMR (3 0 OMH z „ 
3 - 2 . 8 8 ( 1 H, m) , 
5. 0 1-5. 12 (2 H, 
7 (5H, m) 
ESI -MS Found 



CDC 1 3) 
3 . 5 8-3 
m) , 5 . 6 



(2H, m) , 4. 
8 6 ( 1 H, m) 



5 2 
. 7 



(3H, s) 
2 2-7. 



m/ z 2 18.3 [M-H] + 



4 ) ( S ) _2-^VyDJfy^f;V-4- / <>f>-l-*"^ 
_h|53 -e#7^t^t; 1 5 7 g fcN, N — v ^ f^tJ^T? K 1 . 5 L LtJUtTT 

?££P L/to i i , i ' - * ;v^'-;v 5 y v*-;v l 4 o g Srtn^R^ifc**^ 

T3 O^hHSE&Lfco ^cit^fc*^*'^' bV9A5 4 gCD7jc}#?&2 5 OmL 4r±BBJ£jS«fc^ 

/Co M BE&*1-* - * «? ^Wt^***^***** t LT 1 14 g#7c 0 
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#0 2004-062405 



^-v* : 55/ 



1HNMR (300 MHz. CDC 1 3 ) § : 1 . 91-2. 03 (1H, m) , 2 0 

7-2. 13 (2H, m), 2. 42-2. 48 ( 1 H, m) , 3. 46-3. 52 (1 

H m) , 3. 6 0 - 3. 7 8 (3 H, m) , 4. 4 9 - 4. 5 2 (2 H, m) , 4 9 

9-5. 0 8 (2H, m) , 5. 7 1-5. 8 3 (1H, m) , 7. 2 9 - 7. 3 8 (5 
H, m) 

5 ) ( R ) _ 2 -3- -^^"f" — u * 1/ * fr^y y 

iWr/12 8mL, ^r/^;V*-iV^n'JF4 2. 7 m L fcF*U& 1 0 TCUTkfit 
t,fc**fcJn*.fc. M^MT3 0^1WL^ Tjcrtx, ff7tFD77^ 

KR&tK^HJ -7*7. 7g, 3 9ftthVfA3 4 5 g*fln;c£»T\ 2BW*«*L 



1 HNMR (300 MHz, CDC 1 3 ) * : 1. 81-2. 00 (3H, m) , 2. 0 
9-2. 13 (2H, m) , 3. 19-3. 2 7 (2H, m) , 3. 3 3 - 3. 4 2 (2 
H, m) , 4. 4 9 (2H, s) , 5. 0 1 (1H. dd, J = l. 0, 10 8Hz 
, 5. 0 5 (1H, dd, J = l. 0, 7. 2 Hz) , 5. 6 8 - 5. 8 2 ( 1 H, m) 
, 7. 2 7 - 7. 3 9 (5 H, m) 

6 ) 3 _ [ ( R ) - 3 -Asyy'D^ypt 5 — ^3f-te — >l0 -2-7n^t 1 Jy^ 

2 2 6 6 --r h 7pif-;Vt°^"J i?> 3 2 mLOx h 9 Fn7 7 > 6 0 OmL© 

7 0 t JfrW L 2 . 6 6Mn-7fiV'Jf^ ^^>V«7 8mL^0x.O 

• C |t#SL/co 1 5 0t$^8LDMPU4 8. 5mL£inx 

f~ K*:2-/D*-3-^ , J>32. 7g»f F7tFo77«2HmL 
i°-7 0°CT*ax, 3 0M^Uo ±E5) t#/:3-F#30g<Orf7liFn7 
9> 2 0 0mL^W-6 0 t:&T*«o J: ? fcijn*.fcfc, Rj£«*flil-30C 
r**4t?l 5 Blfl ^ L * * s t #?S L f; o ffl&&\£fc*—%K.Mx-~CWJ&**b 

1 HNMR (3 0 0MHz, CDC 1 3) * : 1. 62-1. 77 (2H, m) , 1. 7 
8-1. 9 6 (1H, m) , 2. 2 2 (1H, dt, J = 7. 5, 7. 6 Hz) 2 7 

2 (2H, t, J = 7. 6Hz) , 3. 4 0-3. 5 0 (2H, m) , 4 51 (2H, 
s) , 5. 0 0 - 5. 0 9 (2 H, m) , 5. 7 1-5. 8 6 (1H, m , 7. 18 
1H dd, J = 4. 8, 7. 6Hz), 7. 25-7. 39 ( 5 H, m) , 7. 49 ( 
1H, d, J=7. 6Hz), 8. 20 (1H, d, J=4. 8Hz) 

ESI-MS Foundlm/z 3 6 0. 9 [M+H] + 

7) ( R) - 7 _^>yn* y^f ^- 9->f - 6 , 7, 8, 9-rb7tFn- 
5H->7HA^ [b] f-jy> 

±K6-e#fcft#*2 1. 0g£N, N-^W*A75K1. 2Lk#iU h 
i;xWr/4 0. 4mL, W^7-^A1. 30g, 1, 3-^y7x^;VJ^ 
•7^ y^n/^3 6 0 g^inx., i^il^* 1 3 0tT«»Lfco Rj£^«raiS. 

(^ r //»xf;V=10/l-3/l) -efflSL^S^tJ^^ifeV^t/t 
1^ "C 13 q g ^b, o 

1 HNMR (3 0 0 MHz, CDC 1 3 ) * : 1. 38-1. 50 ( 1 H, m) , 1. 9 

ffiSE# 2005-3030878 



#11 2 0 0 4 - 0 6 2 4 0 5 v : 56/ 

7-2. 0 8 C1H, m) , 2. 10-2. 2 2 (1H, m) 2 2 3 - 2 3 1 (1 
H m) , 2. 6 9 - 2. 8 2 (3H, m) , 3. 3 4 - 3 4 3 (2H, m) , 4. 5 
2 (2H s) , 5. 26 (1H. .) . 5. 59 (1H s , 7. 0 8 H, dd 
j = 4 8, 7. 7Hz), 7. 27-7. 37 (5 H, m) , 7. 39 (1H, d, 
J = 7 7 Hz) , 8. 4 1 (1H, d, J = 4 . 8 Hz) 
ESI-MS Found:m/z 2 8 0.2 £M+H] + 

8 n (R ) _ 7 _ (t e r t-yf^ W9-^*v^^) _5 > b ' b 
0 C ^ L/io Z.C0 : Mi$.K3r V >^mL4^ ; .ft* - 7 0 ~ - 5 0 C T ^ 9 



J»««**EWtU IW^fcJW*, iSiSS-Sf 
fcfSt i*Si« *" ^OOnL ^ft U lM«t h U ^ 1 

#^/:W»^Dn^ 3 0 0mL L , 4* 9 V - * 4 . 2 3g t e r 

t _ y^-;vv? ^Honv7>9. 36g fctJllx^ rS^%*^T 1 2 L,*.^ 

1HNMR (3 0 0MHz. CDC 1 3) * : 0. 0 4 ( H s) 0 8 9 ( H, 
s ) l 6 8 - 1. 8 0 ( 1 H, m) , 1. 92-2. 01 (1H, m) , 2 08 
1 (1H, m) . 2. 6 2 - 2. 7 3 <1H. m) , 2. 81-3 (3H 
m) , 3. 06 (2H, d, J = 7. OHz) ,7 31 [1H dd. J - 4 8. 8 
. 2 Hz), 7. 5 9 (1H, d, J = 8. 2 Hz) . 8. 6 3 (1H, d, J -4. 8 

ESI-MS Found I m/ z 3 0 6. 1 [M+ H] + _ _ 

9) (7R, 9S) -7-tKP^^-6, 7, 8, 9 - T h 7 h n - 5 H - ✓ 

7 nA7"^ Cb) tf 'J ^ — 9 — ^" — 

>^4IIX2 2 4mLhllBN (2, 2' - T ^VW - h U*) 1. 

B 0^xv-i^-* (1 : 1) ft^ff*3 0 0mLtlnx.fto iOR*B**l 
5*Mto***Lfc* »*«r«ffi**L^o 

1HNMR (3 0 0MHz. CDC 1 3) 9 0 9 4-1. 1 0 ( 1 H , m) 1. 1 
8-1. 2 9 (2H, m) , 2. 0 0-2 18 (: 2 H m) 2 2 9 _ (1 H d J 
= 10. 2Hz) , 2. 6 9 - 2. 8 8 (2 H, m) , 3 4 3 - 3. 5 7 (2 H, m) 
, 4. 80 (1H, d, J = 10. 2Hz) . 7 13 (1H, dd. J=4. _7. 7. 
4 Hz) , 7. 4 7 (1H, d, J = 7. 4 Hz) 8. 3 8 (1H, d. J -4. 7H 
z ) 

ESI-MS Found:m/z 194.1 [M+H] + 

10) (7R. 9S) -9- (t e r t-7'f;V^fiVv7^ t^v )-6. 7. 8 
9-ff7tFn-5H-^nA^ [b] tf' ; v > - 7 - ^ 9 9 - * 

ffi|E#2 005-3030878 
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^-v I 57/ 



±12 9 "C^fc'ffrfrW 4 . 0 0 g ON, N-v^ f^*J^7 5 KftFft 1 0 OmLi:^ 
^/-;V7. 0 5g, *irFtert-rf^Wnn?/?y9. 3 3g^M^M 

^Tfcffim^ -> ^ A -?f£0M&«i£ L7to »itCf b?^Kn77V2 0 0ra 
L t|c 5 OmL, 1 5 0 m L * 3JP £ ^fflT 1 1$ L o RlS8t * «6ffl#Bfcfc* 

*-Cifei§K *ft>W*Hfe?- h V «7 AT*|£«fciMSU *«'ffc'6'***ft'fe@#fc 6 . 6 5 g 

1 HNMR (3 0 0MHz, CDC13) d l -0. 23 (3H, s) , 0. 09 (3H 
, s) , 0. 87 (9 H, s) , 1. 06-1. 20 ( 1 H, m) , 1. 39-1. 51 
(1H, m) , 2. 08-2. 17 (2H, m) , 2. 4 0 - 2. 6 2 (2H, m) , 3 
. 35-3. 58 (3H, m) , 5. 10 (1H, d, J = 6. 9Hz), 7. 07 (1 
H, dd, J = 4. 2, 7. 0Hz), 7. 39 (1H, d, 1 = 7. 0Hz), 8. 2 

7 ( 1 H, d, J =4. 2 H z ) 

ESI-MS Found:m/z 3 0 8. 1 [M+H] + 

11) fjViy-4-X;^>i (7R> 9 S) -9- (tert-W^W7 
-;v^-^v) -6, 7, 8, 9-f h7tKo-5H-y^nA^^ [b] fcfVv^-7 

±ib i o ^#f^fk^ 5 . 4 3 g *m^xw&m 6 - 4 raaio^-cRtfeSrtrv^ « 

«<k#»9. 3 0g*Hfc. ico<b^%t±HPLC (f^JVttlCHIRALCEL 
OD*7A; 0. 1 %yxf^T5 -s^^^/^r VT'n tf;VT;V3-;i'= 9/ 1) «fc 
»3 9 4 . 8 % e e -e&ofco 

^Hlfl 1 0 . 0* (**fitt*5A, ^•femCHRALCCEL OD*7A, 
0. 46cmX25cm;0. l%W;V7rA V^f V^ewn-jV 

= 9/1 ; lmL/m i n) 

1 HNMR (300 MHz, CDC 1 3 ) 8 \ -0. 28 (3H, s) , 0. 03 (3H 
, s) , 0. 81 (9H, s), 0. 98-1. 22 (1H, m), 1. 39-1. 50 
(1H, m) , 1. 93-2. 06 (1 H, m), 2. 42 (3H, s), 2. 49-2 
72 (2H, m), 3. 28-3. 37 ( 1 H, m) , 3. 82-3. 95 (2 H, m 
), 5. 02 (1H, d, J = 7. 6Hz) , 7. 05 (1H, dd, J = 6. 2, 6. 
9Hz) , 7. 32 (2H, d, J=8. 2Hz), 7. 34 (1H, d, J = 6. 9H 
z) , 7. 77 (2H, d, J = 8. 2Hz) , 8. 28 (1H, d, J = 6. 2Hz) 
ESI-MS Found : m/ z 462.3 [M+H] + 
[0 2 0 6] 

m&m 8 

^tfn r8 _ 7 4p_ey^p F3. 2. 11 *»*-3. 1' (3' H ) =J_2jC^2-Z 

1) 8-7f-lfy7 0 [3, 2, 1] *^^>-3-*> 

hu\£S>2 5 g^^oo^M 1 0 OmLCififU ?nn^nnxf;V5 0m 

2 ) 3 _^y_ g -Tif-tf^^n [3, 2, 1] tf* ^ * > - 8 - * t e r 

t — yfjvx^f^ _ 

±12 1 T?#£ffi&J» 9. 0g*f >7tKD77^20mL fc»#U t 
e r t-7*f;H 5mL££tlx_ ^iS"?— B#H«# tfc 0 RtEftrtilt^ &fc*Lfc»aE 

£ : >y 7j^;V7J9A^n^ h ^57^ - 5/1) C"C^it« 

8 . 5 g ^te-fe^fi^ t LT#7Co 
1 HNMR (300 MHz, CDC 1 3 ) 8 I 1. 50 (9H, s), 1. 58-1. 7 
5 (2H, m), 2. 08 (2H, brs), 2. 34 (2H, d, J = 2 7. 0Hz) 

ffifE# 2005-3030878 
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^ - v : 58/ 



, 2. 61-2. 78 (2H, brs), 4. 48 (2H, brs) 
ESI -MS Found: m/z 226. 1 [M+H] + 

3 ) 3-nKn^->-3- (2-tKn + v^f)V) 7x^JV-8-7f-H->^n [3 
2, 1] t^r/-8-*^**>S- t e r 

8°C^T1. 5 8Mn-7f;Wf 7A-A^t>i|j|3 4. OmLjJDx.. 1 OM^t 
7t 0 ^*Llc±IB2 -e#fcfb^-%6 . OgOf b9HKn79>3 0mL#fttiTU 1 

1/1) i:tMilLM^4. 8 g £6-felH#£: L"C#7to 

4) *fcfn [3, 2, 1] ***-3, 1' (3' H) -4V<> 

7*7 7 7] • l^Mit 

±|S3 l!l#/c / fb^-% 4 . 8g*^no,tJVA4 0mLCi*Ls 4- (y^f;V7U 
) t° ij y 7 1 76g, h'jxf ;V75 76. OmL, p-fA'X'/^-Hn'J K 
3.0 3 gfcJGUfcbn^ ifiCt3 0t>F«#L^o E£4*MIft7 >"=e- <7 A 7 ]ci§ 

^Ut?n [8-T^-tf~>^n [3, 2, 1] ***-3, 1' (3' H) 
>/ 7 5 y] - 8 -7j;V^>mt e r t -7f;Vx7f;V4. 6 g ^iS-fe vu -y -ft LT# 

1HNMR (300 MHz, CD30D) 5 12. 05-2. 68 (8 H, m) , 3. 
6 5 (1H, m) , 4. 1 1 (2H, s) , 5. 0 6 (2H, s) , 7.17-7. 
3 2 (3 H, m) 

ESI -MS Found : m/ z 216.1 [M+H] + 
[0 2 0 7] 

mm 9~io , . 

(7R. 9S) -7- (*fcTn f 8 -7-*f- tf p [3. 2. ll * g ? - 3 , 1 ( 

3' h) -/fV^7V7 9 7l -8--f;V^^^) ~6. 7. 8. 9-T>7t:KP-5 



H-^p^yg fbl^U 9 -fr-Jl^tf (7 S. 9R) -7- Uh°p [8-7 



-if - e v y- p [3, 2. 11 *^-3, 1' (3' H) -+;^77'7 7 7] - 8 - j 



^f-^) -6. 7. 8. 9-tf7b Kn-5H-y7nA7^[b]^'jy"/-9-t 

1) (7RS, 9SR) -7- (*fc?n [8-T^f-^v^n [3, 2, 1] * ? ? - 3 
1 . ( 3 ' jj ) — f v^W"7 7>] — 8 — W - 9 - t e r t — ~f f- V * 

f;vy'J;^^fy-6, 7, 8, 9 - r b 7 t Kn - 5 H-y^n^ [b]^'J y> 

mMM6X"Wfz (7RS, 9 SR) - >;Ui7-4 -7;V*7f- 9 - (t e r t-7 
f;VyVf;vy7x;vi^'» -6, 7, 8, 9-r h7tFn-5H-y7n^ [ 
b] t"'J y 7 - 7 - ^ f ;vx7f 7 0 m gS^llf! 8 tiff;7 [8-T^f- 
tf->*n [3, 2, 1] ***-3, 1' (3' H) -^7^77*777] • 1 3 
3mg©N-^f;Hi'n V K> 1 . 0 m U#i&^ 3 <Mb+ b'Jf A12 4mgMh'Jx 
fiVT570. 2 lmLtMini, ^*#H^T 9 0 VKX 5 H*W*#Lfco RJS*«r 
Mfat RJ&ifcfc*, ^DRMtJc^v- h U <7 A7K«^-Jnx.W^^^^WtB L 

9/1) -CT^illf ^ LSSlfc^J 4 0mglfife«tLT#to 
ESI-MS Found:m/z 5 0 5. 3 [M+H] + 

2) (7R, 9S) -7- [8-7f-^y7n [3, 2, 1] ***-3, 1 

ffl«E# 2005-3030878 
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^-v : 59/ 



» ( 3 ' H ) -^v^y>/7 7>] - 8 — 4 -6, 7, 8, 9-f >5k Kn 

-5H-y^A^[b]^'J y>-9-*- A'K.tf (7 S, 9 R) -7- (*tfn [8 
_ 7 Hf_tr~>*n [3, 2, 1] 3, 1' (3' H) -^V^>'/7 5>] -8 

--f;v^^;v) -6, 7, 8, 9-r f5t Kn-5H-y^nA7^[b]t"'Jy>-9 
— — ;v 

±IB 1 T?#7t 11^% CIMf f 5 7*f ;V7 ^^-^ A 7 n 'J F-7 W t Fn 7 7 >i 

^-9->/fj=^n.^;U=9/l -4/1) ^75-W^b«m<b^tJ07-b^fr 1 9mg£# 
tz 0 ^(Dy^^if&it^MJ] 9 A (^'^Jl/ttgCHRALPAC AD*7A, 2 c 
mX2 5 cm; 0. l%yxWrA >/>f V tf ;VT^ 3 9 / 1 I 

mm 2 OmL/m i n) U ^feffH^ (##I$W : 8. 1 (7 S 

9R) _ 7 _ (^tfn [8-T-y-tr->^n [3, 2, 1] ***-3, 1' (3' H 
J -^VA>7*77>] -6, 7, 8, 9-f ^7tKn-5H-y 

^□A7°^[b]l;'Jy>'-9-i-^M6. 4mg, » OfB*£B#ffl : 9 . 8#)# 
fe % |W1 (7R, 9S) #6. 4mg^WtL6M*J:tt#/;o 

9 R) # 
CDC 1 3) 5 



«M 9 Ojt^rt/ ( 7 S , 
1 HNMR (4 0 OMH z , 
5 - 1 . 9 0 (3 H, m) , 
m) , 2 . 5 6-2. 7 
3 . 3 2 (2 H, m) , 
. 4 5 ( 1 H, s ) 
3 H z ) , 8 . 3 6 



H, 

8 - 3 . 
s) , 5 
J = 7. 



1 . 9 0-2. 
4 (3 H, m) , 
4 . 9 3 ( 1 H, 
, 7 . 0 6-7. 

( 1 H, d, 
m/ z 3 9 



1 . 4 8-1. 
0 (4 H, m) 

2 . 8 3-3. 
d, J = 7. 

3 0 (5 H, 
J = 5 . 1 H z) 
1. 2 [M + H] 



7 5 ( 1 H, m) 
, 2 . 10-2. 
0 0 ( 1 H, m) 



ESI -MS Found 

mmm i o (Dit^m ( 7 r , 9s) # 

1 HNMR, ESI-MS :**W9©ft^*iRt 
[0 2 0 8] 



7 H z) 
m) , 7 

+ 



5 
4 



,1.7 

3 2(5 
,3.1 
0 1 (2 H, 
(1H, d, 



mtvi 9 . r 

yju^y- 4 -xfl,*>Wt- (7R*) -5. 6. 7. 8-f f^H Kn^Kn [v^_g 



^•7°^ rt>] bf'J y ^ - 9 , 2 



- n, 31 -v^-^rV^^l - 7 -"f 
;v is X VY frz-Zs-A-* ;v * >Wt- (IS* ) - 5. 6. 7. 8-fh7liFn^ 




1) 5, 6, 7, 8 -T Y 7t Kn^tfo 0^u^7°? [b] H°'Jyy-9 , 2' - 
[1, 3] -yi^f77>] - 7 -ij^>Wt.^^^-^r-^ 
»SfifflllT?#/S9-a-^rV-6, 7, 8, 9 - T" h 9 H F n - 5 H - v 

] tf v yy— 7 — 6 . 7 6 g*h^^>2 00 

j.f-V>^'J rr-;V3 0mL. jfcitFp- h >Bfc 1 tM** 1 

tz 0 - oRJSil^ * f-f - > * * - * Tfc^t^l^T. 1 2 B^MSit 

7jc-evftMu HU. SS^y'J h^77-f - (^ 

;v) Lmmft&m 5 . 3 9 g ^JfferS^^rt/ Lt#/: 

1 HNMR (3 0 0MHz. CDC1 



>7U-^~f9 [b 
mLCMU 

. 6 5 g ^Jn*. 



60-1. 71 ( 1 H, m) 
( 1 H, m) , 2 . 7 3-2. 
70-3. 78 ( 1 H, m) 
J = 6 . 3 H z) , 7 . 
1H, d, J = 6. 6Hz) 
ESI -MS Found 



1 
1 

3 

q 



3) a : 1 . 

, 2 . 19-2. 

8 4 ( 1 H, m) 
, 4 . 0 1-4. 
3 (1 H, d d, 
8 . 4 2 ( 1 H, 



2 
2 



5 
5 
3 

. 2 1 
J -2 



(3 H, t , J = 
(2 H, m) , 2 
10-3. 31 
(3 H, m) , 4 
4 . 



m/z 2 7 8 



6 . 6 H z 

4 H z) 
+ 



6 . 3 H z) , 
. 3 8-2. 4 
(2H, m) , 
. 2 3 (2 H, 
) , 7. 4 2 ( 



d, 1 = 2. 
[M + H] 

ffifiE# 2005-3030878 
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^ - V : 60/ 



2) 5, 6, 7, 8, -ff7tFDAlfn O^n^* [b] WW-*. 2' - 
M '3 ] _ v^-c3py 9 ;/] — 7 — ^ ^ J — )V 

mL#S*orfc**PU £*LfcJt« 1 -CWfcft** 5 . 39gOrl«7Kbn7y3 
ESI-MS Foundlm/z 2 3 6.3 [M+ H] + 

3) h ,W^-4-*;V*>m- (7R*) -5, 6, 7, 8"^ °I 
*nXy* [b] eVy>-9 , 2' - [1. 3] -WV?>] ~ 7 

Xt°n 1*,9U^79 [b] e-jy>-9 , 2' - [1, 3] -v^V7/] -7- 
±B2l?#fca&Jj*4. 81g«n7tFn7775 0. OmLfcntk-N. N-4 

1HNMR (3 0 0MHz, CDC 1 3) 5:113-1. 31 (1H , m) , 1. 
8-1. 75 (1H, m) . 1. 9 4 - 2. 0 8 ( 2 H m) 2 4 3 ( H s) , 
2. 5 1-2, 7 2 (2H, m) . 3. 19-3. 3 0 ( H m) 3 6 6 ( 1 H 
dd, J = 3. 0, 6. 3Hz) , 3. 88 (1H d J=4. 2Hz) , 3. 99 ( 
1H dd J = 3. 0, 6. 3Hz), 4. 12 (1H, dd, J=3. 3 6. 3H 
f; 4 2 8 ( 1 H, dd, J = 3. 3, 6. 3Hz) 7 10 (1H dd. J = 
2. 4, 6. 2Hz) , 7. 32 ( 1 H, d, J = 6. 8Hz) 7. 39 (1H. d 
J = 6. 2Hz) , 7. 7 8 (1H, d, J = 6. 8Hz), 8. 4 0 (1H. d, J- 
2 4 H z ) 

p'ct-ms Found: m/ z390.1 [M+H] + 

>07«f$2. 2 8gt**fitt*?A (N^ttSCHIRALPAK OD 

9 X cmx25c m ;o. i%^wrA ^fj^ vT n I *l£ 

>t- (7R*) -5, 6, 7, [**n*V7* [b] H J ✓ ^ 

_9 2' - [1 3] -yt^777] - 10g*. tfe 

®^e>ra (7s*')#i. 13 g*#^o cw#tt*ra5fe^**^*- teJ ^ 

7 R* > tfdfr* 7S* t Lfco ) 

3tefr Mfr ( 7 R * ) # ^ttt-dat-datt nnfivA 

0 4 6 cmX2 5cm; 0. l%yW7rA ^t^V7n^7*3^ 
= 9/i;aEJS lmL/min) 
^ISf-ft- ( 7 S * ) ft 

SWI13. 2*M#WStt**^ ^M^7^±mCHIRALPAK OD^^^ 
0. 4 6 cmX2 5 cm; 0. l%yW7rA A^f//07nt)V7^ * 
= 9/ 1 ; 1 mL/m i n) 

[0 2 0 9] 

r7T? = n _ 7 _ (x^p r8-7^-^v^p rs. 2. i] i — ci_ 

H) -4 y^y^yyy} -s-^;v^;v) -5. 6 - 7. s-rfvU'P-X^n 

ffiiE#2 005-3030878 
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^-v: 61/ 



[ b ] e ur/-9 , 21 - ri. 3] - WV 7>1 • 17^S 



Wtftm 9 h > - 4 - * >Bt- (7R*) - 5, 6, 7, 8-rh7th 

□ ^'B [v^a^ [b] , 2' - [1, 3] -y**V7>3 -7 

_^v^f;vx^f;V8 4mg^O f M#U8-e#7t^tfn [3, 2 

x] ^^^_ 3 i' (3'H) -^ V7 9>] • HSS5 3mgWN-^f 



L ( 7R *) -7- (*tfn [8-T-if-^v^n [3, 2, 1] 1* (3 

» H ) vAyy-7 7>] _ 8 -^;vp<f-;v) - 5, 6, 7, 8 -X h 7 li Kn-* 
n [v^n^y^ [b] \£V*J>-9 , 2' - [1, 3] -v**V9>] 6 7 m g £ 
fi-fe»5fcfc LT#fco ^ . ^^^^ v.^- 

JilBlfc^ 2 1 6 m g Hf€;V0 7v;Hi3 £ Vi^y-^*iDx.tiFm 

& z t \z x mMit^m 2 5 m g * t 

1 HNMR (3 0 0MHz, CD30D) * I 1 . 16-1. 40 ( 1 H, m) , 1 
4 (1H, dd, J = l 2. 2, 13. 3Hz) 2. 08-2. 38 (6 H, m) , 
46-2' 63 (2H, m), 2. 65-2. 90 (4 H, m) , 3. 04 (2H, 

-3. 50 (1H, m) , 4. 01-4 
. 69 (2 H, s) , 7. 22-7. 4 
4 H z) . 8. 33 (1H, d, J = 4 



8 



0 



2 0 (6 H, 
( 5 H, m) 
9 H z ) 



2 . 

d, 

m) 



m/ z 4 3 3.2 [M+H] + 



J = 6 . 6Hz) , 3. 30 
, 5. 09 (2 H, s), 6 
. 64 (1H, d, J = 7. 
ESI -MS Found I 
[0210] 
MM 1 2 



[8 -T-y-e-^p 

H ) -/va>7'77>1 _ 8 - 6. 7. 8. 9-rh7^ KP-5H- 
->^p^7*g f b 1 tfV^y-9-^-y- 1 y-r^lfeJfcOStjfe 
HJfefll 1 1 t#/cil7 5 y^Oit^ 46mgt:4 NM~ v tH>'Ml. 8 m 



ra. 2. 11 **»-3. 1' (3' 



^y'J*^;V*7A^nvl>777^ (?nn*;^/^/-^=9 7/3) 
mML (7R*) -7- (*^* [3, 2, 1] ^^-3, 1 

, (3 . H ) _^y^>y75>] - 6, 7, 8, 9-rh7tKo 

_ 5 H-s^n^y* [b] tf v 9 3 8mg^feiftit tfflft. ^sB 

-6-a*i 4 9 m g £l!-feHI#fc LT#7t 




PI 



1 HNMR (3 0 OMH z 
5 - 1 . 8 5 ( 1 H, m) 
, m) , 2 . 8 0-3. 2 
- 4 . 2 0 (3 H, m) , 
. 4 2 (4 H, m) , 7. 
H, d, J = 7. 6Hz) 
ESI -MS Found 
[0211] 

mm 1 3 

( 7 r * . 9 s * ) -7- 



CD 3 OD) 5 
2 . 0 5-2. 3 
5 (4 H, m) , 
5 . 0 8 (2 H, 
5 3 ( 1 H, d d 
8. 5 6 (1 H, 
: m/ z 3 8 9 



: 1 . 13-1 
5 (4 H, m) 
3 . 5 1-3. 
s) , 6 . 7 0 
, J = 4. 6, 
d, J = 4. 6 H z) 
. 2 [M+H] + 



4 0 ( 1 H, m) , 
2 . 3 5-2. 80 
8 0 (2 H, m) , 3 



(2H, s) 
7 . 6 H z) 



7 
7 



1 

8 



1 . 6 

(4 H 
. 9 7 
8-7 
7 (1 



(A^g r8-r^f-H'->^p [3, 2. 11 a -»^-3. 1 

mHE# 2005-3030878 
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: 62/ 



- 6 . 7 . 8 , 9 - 

ttff 1 2 -e#fcS*T ^ 7 0. lmgtf^ KJ77 * 2 mL Mj 

"nn*W^/-V=15/D «ilt (7R*. 9S*) - -7 - (* 
[8-7f-ey^n [3, 2, 1] ***-3, 1' (3' H) 
_8-^;v^f-;V) -9-^^;V-6, 7, 8, 9 -x h 9 K Fn- 5 H-v* 

9S* fcLA ) JiIMfc^to*** U ^i^7"7^S^irai, teis. 



1HNMR (3 0 0MHz, CDC 1 3) * : 1. 4 8 (3H, a) -1-6 5-2. 4 
1 (11H, m), 2. 6 4 (1H, m) , 2. 9 8 1 H, m , 3. 17 (2H b 
rs ) , 3 . 6 0 - 3. 8 0 (5 H, m) , 4. 98 (2H, s) , 7. 08-8. 41 

( 7 H, m) 

ESI-MS Found: m/ z 405. 2 [M + HJ + 
[0 2 12] 



mM 1 0 



* 



(6 R 



3 '_ (2 -^nnt° V v>- 3 ;V) 7 9 V ;Vf£^f-;V^* r ^ 
a*»H^T 2-^no^3f y^b'J^l 3. 9 g^)h^>2 8 OmLWO 
CrTl 0 lMyMV7f^7;^-^AliK'J F-A^t«l 2 lmLlrlTL 
0 o C^TlBfra»b7^o R«i:0t:(:tW^2Nlf4 2 OmL*0#dnix.> 

*»ic-ciw>»HBPLfc- R(S«*tt»^*-*»WU im^^W*^****?** 

3-A^ftFio. 4gtflfcoi«*i*T, w * ;ftlHj ^L ; 7 

mL©f >7tKn77>8 0mL»0t!:t6 0%*tfttb^A («) 1. 
5 4„tM, 0t:s:T2 0«L/:o 0 1C fcT#6*Lfcft#* 5 . 48g« 

1HNMR (3 0 0 MHz, CDC 1 3) <5 : 1 . 3 6 (3H, t, J-7. 2 Hz) 

4. 30 (2H, q. J = 7. 2Hz) , 6. 46 (1H. d. J = 5. Hz) 7. 

27-7. 31 (1H, m) , 7. 9 0 - 7. 9 4 ( 1 H, m) , 7. 99 (1H, d, 

J = 5. 0Hz) , 8. 39-8. 41 (1 H, m) 

ESI-MS Found : m/ z 212.0 [M+H] + 

2) o_ ( 2 -^nn-f'Jy>-3-f;v) - ~7°n tf * yfxf;vx^ 

±|llt«^2 9. 9g<^*y-;V-7K (4 I I) SOOrnL^W^ 
T, 1 3 . 6g. **ft^*t>V9A5. iif*?.^ 

miE# 2005-3030878 



#® 2004-062405 



^<~-~J : 63/ 



1HNMR (4 0 0MHz, CDC 1 3 ) * ' 1 . 2 4 ( 3 H, , - 7 . 0 H z ) , 
2. 6 9 (2H. t. J = 7. 4 Hz) , 3. 0 6(2H t J - 7. 4H z) 4 
13 (2H, q. J = 7. 0Hz) , 7. 19 <1H. dd J=4 ; ^ 7 4Hz) 
, 7. 62 (1H, dd, J = l. 6, 7. 4Hz), 8. 27 (1H, dd, J 1. 

6 , 4 . 7 H z) rw.TTi.i_ 
ttct "ci f n n n d • m/ z 2 14.1 M + HJ + 

3? 3- [2- -UUff-S-^*] -^"W^W* 

1HNMR (4 0 0MHz, CDC 1 3) S : 1. 2 5 ( 3 H , m) , 1 .3 9 ( 3 H , 
m) , 2. 6 2 (2H, m) , 3. 0 3 (2H, m) 3. 9 5 ( 2 H m) , 4 12 
(2H, m) , 4. 4 3 (1H, m) , 4. 5 5 (1H, m) , 7. 17 (1H> m) , 
7. 53 (1H, m) , 8. 43 (1H, m) 

ESI-MS Found.m/z 2 5 0. 2 [M+H] + -„vr*v»i^i 
4) 3- [2- (2-yn^&T^f-;V) - ^ V v > - 3 - 4 -7nU^xf^ 

HNMR (4 0 0MHz, CDC 1 3 ) * : 1. 22 (3H m) . 2. 6 -2 < 2 H 
t T = 7 4Hz) , 3. 2 7 (2H, t, J = 7. 4Hz) , 4 1 1 (2H m) 

, 4. 8M2H, s) , 7. 42 (1H, m) . 7. 73 (1H, m) , 8. 55 (1 

H m) 

^tfHAT, -1 8 c C^T±ia4T'#^b^l 8. 4gOfh?KKDW35 

0 5 L«S 0 9M**7>-r l-7t Fn7 7 rf7tFn77 >»*68 
?mL , - 1 8 °C .CT 4 0*WiW*Lfc*, KJ&*fc* * 7 -;V 3 0 0 mL *in 

£f (jtJJ? y/ fm xf;v= 5 / 1 ) 1 2 . 7 g **feSH& 

1 HNMR (4 0 0MHz, CDC 13) * '• 1. 2 3 < 3 H m) . 2 6 6 ( 2 H 
m. 3 0 1 (2H, m) , 3. 5 8 (1H, m) , 3. 6 8 (1H, m) , 4 1 2 

(2k m), 5. 16 (1H, m) , 7. 2 3 (1H, m) . 7 . 5 5 (1H. m) , 

8. 4 4 (1 H, m) , rwl tll , 

ESI-MS Found:m/z 3 0 4 - l[ M+ H J + « 7 «-ff7tF 

6) (6RS, 8SR) -8-h'JiW9^t*v-5, 6, 7, 8 7~ h "7 t: 

±E5«»13. 2g<DN, N-^f**^7JF2 6 0mLj*^ 

ffliE#2 005-3030878 
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^-v : 64/ 



2- ( 2 - 7*n^ - 1 - F 'jxf jVyy^iVt^f yif ^) ~ *T V v ^ - 3 - 4 >H - 7 

0Mt>^AWh'^W^T5 F-rf7tFn77« 6. 2mL££n 

/W xf;v=2 0/1) t»L*S»7. 4 4gM*»Hc#to 

1HNMR (4 0 0MHz, CDC 13) 5 I 0. 6 7 (6H, m) . 0 9 3 ( 9 H , 
m) , 1. 30 (3H, t. J = 7. 0Hz) , 1. 92 ( 1 H. m i) , 2 . 39 (1H 
, m) , 2. 9 3 (1H, m) , 3. 0 8 (1H, m) , 3. 2 8 (1H m) 4 1 

2 (2H> q> J = 7 . 0 Hz) , 4. 8 7 (1H, t. J -3. 1Hz) , 7. 11 ( 

1H, m) , 7. 4 0 (1H, m) , 8. 4 1 (1H, m) 

ESI-MS Found-.m/z 3 3 6. 3 [M+H] + 

7^ ffiR* 8S*) - (8- h 'Jif^^?-^**^ - 6, 6, 7, 8-rh7C 

Ko^r/'-eWiV) (6S*. 8R*) - (s-h'^w^ 

)V**z/-5 6 7 8 -r>7tKn^yj>-6-^^) ^^^-^ 
«*«6-3Tkv4 ( 7 R S , 9SR) -9- ( t e r t % » 

;v^ytxf';vxkf * ©ftfctlCifie^^ti^* * « «*« 6 - 3 W# 

:©7-t5M»*7A (f^JVttSCHIRALPAK AD^^A, 2cm 
x 2 5 cm • 0 1 %yxWrA ^t^V^n fcf;VT>V3-;V = 5 0 : 1 ; 

MM 2 0 m L >m i n ) U fcfriH* 1 4 • 0 * * * ^ » 

* 8S *) _ ( 8 -h'Jxf^>5-/l'W-5, 6, 7, 8-t>7tfo J r/'J 

y L 6 -4fl,) >*y-;V&2. 0 5g, W (^#B#W18. 0^) R(6S 

* 8R*) #2. 3 7gt#fc (W^Wti^ra^**^*- M-h. -#*6R 

^T®^ ( 6 R * , 8 S * ) # ^ , 9U . n q 9 f Q H 

1HNMR (4 0 0MHz, CDC 1 3) 5:0. 6 6 (3H, m) , ^0 . 9 2 (9H 
m) . 1. 6 0 (3H, m) , 2. 0 9 (1H. m) . 2. 5 0 ( H, m) 2 95 
(1H, m) . 3. 6 7 (2H. m) , 5. 16 (1H. t, J = 2. 7Hz), 7. 0 
9 (1H, m) , 7. 39 (1H, m) , 8. 40 (1H, m) 
ESI-MS Found:m/z 2 9 4. 3 [M+H] + 

ikmft ( 6 S * , 8 R * ) # 

1 HNMR, ES I-MStt (6R* , 8 S* ) frfcRCo ^ , , - -i 

8) (6R*, 8S*) -b;vxy-4-^;v*>'l-8-> , J^^V7-;vt^y- 

5 6 7 8 -T Y 9 Kn^r-y U V- 6 ->f^^ f^r^ 
«*«6-4TfliWi: (7RS. 9 S R) -9- ( t e r t- Tj^v > f 9 - £ 

* J _ i _ * - jvk'fc »> cue 7 -ciff^k^ *m ^ ZZk Xtf******?** % ^ - 

1HNMR (4 0 0MHz, CDC 13) S I 0 . 6 0 ( 3 H m) 0 8 8 (3 H 

J = 7> 7Hz) , i. 59 (1H, m) , 1. 94 ( 1 H, m) ,2 4 5 ( 3 H 
, s) , 2. 4 9 (1H, dd, J = 5. 1, 16. 5Hz), 2 6 7 ( 1 H m), 
2. 89 (1H, dd, J = 5. 1, 16. 5Hz) 4. 01 (1H dd J = 6 
2, 9. 5Hz) , 4. 10 (1H, m) , 4. 82 (1H, t, J = 2. 9Hz) , 7 

ffifE# 2005-3030878 
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i-i? : 65/ 



08 (IH, m) , 7. 34 (3H, m) , 7. 79 (2H, m) , 8. 38 (IH, 
m) 

ESI-MS Found: m/z 448.3 [M+H] + 
[0213] 

m&m i l 

IHNMR (3 0 OMHz, CDC 1 3) 8 : 1. 90 (2H d d, J = 2. 5, , 1 4 
. 1Hz) , 2. 17 (2H, td, J =4. 3, 13. 1Hz) 2 5 0 (2 H t 
d J = 2. 5, 11. 9Hz), 2. 76-2. 80 (2 H, m) , 3.57 2 H, 
S ) , 3 . 6 6 (2H, br s) , 4. 8 2 (2H, s) , 7. 2 0 - 7. 3 7 (9 H, 

ESI-MS Found I m/ z 2 9 8.1 [M+H] + ^ 

2) x . v-;v-*t°n [>fv^^V7 9>-l (3H) , 4' -M'JyV] • 1 



76 (2H, dd, J = 2 . 6, 14 
13. 1 H z) , 2. 4 3 (2H, t 
8 6 (2 H, m) , 3. 5 9 (2 H, 



7 ^»-trv^n [3, 2, 1] *9 * y- 8 t e r t -^f^r^KT) 
ft*? »3 £±SB 1 tlf^-fL^^ffiv^lfett^^U 8-4 fclWfc^Scfc* «3 RJSfcfxV^ 
*IMb# l »2 2 7 g 

1 HNMR (300 MHz, CDC 1 3 ) * I 1. 
. 0Hz), 1. 99 ( 2 H, td, J = 4 . 2, 
d, J = 2. 7, 12. 3Hz) , 2. 82-2. 
s) , 5. 06 (2H, s) , 7. 13-7. 39 (9H, m) 
ESI-MS Found: m/z 280. 1 [M+H] + 
3) TsMu [>f>W/79>-l (3H) , 4' -lf-<Vv>] _ 

3 1. 0 g£*nx. ***H*T\ l#Hia#L;fco 
n;V-^ ^ift^WE^ L "C 9 3. 2 g £ 3 Mfc £ L T # fc o fell tt « 

IHNMR (3 0 OMHz, CDC 1 3) d : 1. 8 9 - 1. 9 2 (2 H, m) , 2 4 
6 (2H, td, J=4. 8, 13. 8Hz) , 3. 3 9 - 3. 5 4 (4 H, m) 5. 
09 (2H, s), 7. 22-7. 33 (4 H, m) , 9. 61 (IH, brs) 
ESI-MS Found: m/z 18 9. 9 [M] + 
[0 2 14] 



■w my* 



mm i 

(6 R* 



7>-l (3H^ - 4' -^'Jv> 



6 



1 - l ' +JV) - 5 

«f II 9 ~ 1 0 "Cffl (7R, 9S) 
-7f ji/y^f;vy7"ivt^y) -6, 7, 8, 9 

9 [b] h° y ^ y- 7 ^ f)vx^f^i^ ^ 
i] ***-3, i' (3' h) -4v^yv'y^y 



7- g-7=-j^£Fn^7U>'-8- + -Ji'-) ' 1L 



- 4 -X;V^>-M- 9 - ( t e r t 

-rf7ii Ko-5H-y^DA7 
n [8 -T^f-tf^^a L3, 2, 

] • i mm^^^t^ «3 fcftjfifli 1 0 

^Bitffe^v^oUfcliltEJfcW 9 — 1 
ffifiE# 2005-3030878 
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^ - v : 66/ 



0 fcm*fc#ifefcJ:*Mf**TV> (6R* , 8S*) -6- (*tfn [^W7 7 > 
-1 (3H) 4' -tf^V^y] -1' --f;V^f"^) - 5, 6, 7, 8-rh7tK 
n;¥y ,j y _' 8 _^_; V ) 13. 8mg*#fc. ±|a^#^^^OL-?S^mi3j:Cf 
^^7-;V^JOxT ft, »tt £ SM* t mm. & - ^ * -9- ^ & jJD x. 

1HNMR (400 MHz, CD30D) 5 : 1 . 73-1. 88 ( 1 H, m) , 1. 9 
2-2. 08 (2H, m), 2. 56-2. 2. 80 (2 H, m) , 3. 05-3. 18 
(1H, m) , 3. 18-3. 47 (4H, m) , 3. 5 5 - 3. 6 8 (2 H, m) , 4 
43 (2H, 4. 80-4. 95 ( 1 H, m) , 5. 11 (2H, s) , 7. 24-7 
. 30 (5H, m) , 7. 67 (1 H, d , J = 7. 3Hz), 8. 42 (1H, d, 
J = 4 . 4 H z ) 

ESI-MS Foundlm/z 351. 3 [M+H] + 
[0 2 1 5] 

(3 R* . 4 R* ) - 4 ~ o ~ fc V fl'-fcT^U v>~ 3 ( 3 S * , 4 S 

) _ 4 _ Q - i; ;y - ij y 1/ - 3 - ^ - )\><DW& 

D i _^>y;v- 4 - o - h U ;v- 1 , 2, 3, 6- x h 9 K n tf V v > 

0 . 5 M o - h V ->^A7'n? F- T Y 9 H Kn 7 9 VjgFifc 6 0 0 m L £ 0 °C 

H?tipL 1 -^>^^'jy>-4-t>4 0. OgOf f7tFn77>«2 0 
OmLfcl 0^l^ittiTL/;o BUS«#W * * 3 0«tfcf> 

tjt 7 > ^ - A 7Xit "CEfS SixW3 1iHiL/;o *<S^Ptft« 

'J7;vtnftf 3 0 OmL^inx.8 0"Cfcfln*fcU 2B#Wilfc#Lfco EEitrlfflil 

^»7^DVl>^77^- (A^rt>'/fi»f^=2 0/l'-l 0/1) -e«-*» 

IU RS'ft^ 3 9 . 9 g fctfcftfeflMfcW fc LT#7t 0 

1HNMR (3 0 0MHz, CDC13) 5:2. 27 (3 H, s) , 2. 33-2. 4 
0 (2H, m) , 2. 69 (2H, t, J = 8. 7Hz), 3. 15-3. 19 (2H, 
m) , 3. 6 6 (2H, s) , 5. 5 1-5. 5 7 (1H, m) , 7. 0 7-7. 14 ( 
4H, m) , 7. 2 8 - 7. 3 9 (5 H, m) 
ESI-MS Found:m/z 2 6 4. 1 [M+H] + 

2) (3RS 4RS) -l-^>y>-4-o->'J;V-^'jyy-3-i-;l'- 1 



±ffl 1 -e#7t-fb^-% 3 9. 9 g y^5^A 1 4 OmLt i#M L tz WW. K 7YMiY> * "7 ^ T 
pjrjil 1 4 g, > V 7;vt'J F • yxfjvx-f iVi#4 4. lmL, i3i 

Ltco 7jc 1 7 m L tfttf < mmhtz^ 6 M7»fb7" > V 7A«» 5 0 m L , 3 0 % 

^Lf;„ «attw4 Ntftffcfc*— ^*^-9">#«5 OmL, 43 «fc Tf¥4 V 7°n fc: ;V.x---y ;v 
5 0 0mL*Jllit4jSt*fife»**a^ yMyT-n^vx-f^-M, ritffi^ 
U JcH^t/4 1. 5 gififel^tU^o 

1HNMR (3 0 0MHz, CD30D) S I 1. 88-2. 07 (2 H, m) , 2. 3 
9 (3H, s) , 2. 88-3. 21 (3H, m) , 3. 4 7 - 3. 6 2 (2H, m) , 
4. 08-4. 17 (1H, m) , 4. 41 (2H, s) , 7. 08-7. 23 (4 H, 
m) , 7. 4 9 - 7. 6 0 (5 H, m) 

ESI-MS Found:m/z 2 8 2. 1 [M+H] + 

3 ) (3R*, 4 R* ) - 4 - o - h V fr- tf^U v>- 3 - :t - ;V J3 <£ (3 S , 4 

{±J!E# 2005-3030878 
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67/ 



S * ) _4_ 0 -HJ;i/-t'^iJi;^-3-t-;i/ 

±15 2 -e#/t^^-% 4 1. 5 g«i^y-^5 0 0mL> 
2 0 %7K®Hfc^°? Vf7 0 gSriJBx.. 

^ * v -7 ^ x-tm l tz a mm * m±^-t zzt -emmk&m ( s r s , 

4RS) -4- 0 -fiJ;v-tf^'Jy7-3-t";H6. 0 g *«feJ!t'feH#t 



y y - ;n l gdz&^M^ 



1HNMR (3 0 0MHz, CDC 1 3 ) 5 
9 (3H, s) , 2. 5 7 - 2. 6 5 (2 H, 
3. 06-3. 15 ( 1 H, m) , 3 
0 (1 H, m) , 7. 1 0-7. 3 2 
ESI-MS Found:m/z 



1 . 

m) 

3 5-3. 

(4 H, m) 



6 0-1. 8 3 (2 H, 
, 2 . 8 1-2. 93 
4 3 (1 H, m) , 3 

[M + H] + 



m) ,2.3 
( 1 H, m) , 
8 1-3. 9 



4 6 
1 m 



19 2. 1 

_699-{?M£5. 01g»ffitt*7A (^-feJVttSCHIRALPAK AD* 
9 A ; 0. l%yW7 5 7, ^+h>/^y-;v=4/l) «^#JU Sfctrlffl 
53-#> 4 (3R* 4 R * ) - 4 - o - h V fr- ^ 'Jy7-3-*-i^2. 3 1 g, f& 
I^f>|sl (3S*, 4S*) M2. 1 2 gH/i. (W*tt*W5fe"C**^*^ 
,-^3R*, 4R*,TO3S*, 4S* tL/c c ) 
ftfrllfr ( 3 R * , 4 R * ) # 

§^HIB| 5 . 7* ; ^•bA'ttHCHIRALPAK AD, 0 

cmX 2 5 cm ; 0. 1%vW7 5 y, 7/^* y - ;v= 4 / l ; %3 

L/m i n ) 

1H-NMR, ESI-MSIi9*5#fcP9Co 
t&M^ ( 3 S * , 4 S * ) # 

f jf^F^ 1 1 . 3 53* (»tt*7A ; ^■feA'ttSCHI RALPAK AD, 0. 4 
6cmX25cm;0. l%yxf)V7r/, A^tV^^-^=4/l ; M 1 
mL/m i n) 

1H-NMR, E S I -MS {i9-b5#t|S]Co 
[0216] 

(7R. 9 S) - 7- C (3 R* . 4 R* ) - 3 - H Kp*->- 4-o-h'J fr- fc^U 

! _^;y^^;v] - 6. 7. 8. 9-rf7U'n-5H-yynA^ [b] 
tj yy- 9 . 1 L-iSii^^ (7 R. 9 S ) - 7 - C ( 3 S * , 4 S * ) 

3 _^ Kp ^->_ 4 - Q - ij jv-yf^i; y >- l -^f ;i/y - 6 . 7. 8. 9- 

rl-7t;KP-5H-y^PA7^ fbl H'Jy'7-9-t-^- 1 L -jggSfe^gajt 
MHtlv^: (6R*. 8S*) -fJvx7-4-7;V*7l-8->'J^V 
->7^t^ y -5, 6, 7, 8 -T V ? t Kn^7 U 7- 6 --f;vy f^r^R^ 

*t?H [^7^77*7 7 7- 1 (3H) , 4' ©ft*> 9 t»jt« 7 

i^mwm^n 1 2 -c#7Mfc^«J E Bv*& 1 4 tiM&^&K ± oas*tr 

(7R, 9S) -7- [ (3R*, 4R*) - 3 - t Kn * 4 - o - h V fr- tT 

-6, 7, 8, 9 - 7" h 9 K Kn - 5 H - -> * n^:/* Cb 
] tf U v y - 9 - * • 1 L -JKSBfett 14. 4 m g £ i ^ ( 7 R , 9 S ) - 7 - C ( 
3 s * 4S*) - 3 - t Kn^v' - 4 - o - > V^- ti^'J v > - 1 - 'f f^J - 
6, l\ 8, 9-rf?kKn-5H-y;nA^ [b] tf V 9 -*-;V ■ 1L 

-Jg^EBfctt 1 4 . 0 m g%^th^ti&&mfet LTftfc, 
HJfeM 1 5 <7Mfc^i3 ( 3 R * , 4 R * ) # 

1 HNMR (400 MHz, CD30D) 5 : 1. 22-1. 38 ( 1 H, m) , 1. 5 

2 (1 H, d d, J = 1 1 . 8, 12. 5 H z) , 1. 85-2. 27 (3 H, m) , 2 
35 (3H, s) , 2. 71-2. 82 (3H, m) , 2. 89-3. 07 (4 H, m 

) , 3. 30-3. 37 (1 H, m) , 3. 55 (1 H, d, J = 1 2. 5Hz) , 3. 
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s*--J : 68/ 



6 3 ( 1 H, d d , 
10. 3 H z ) , 4 

0 5 ( 1 H, d d , 
, 7 . 12 ( 1 H, 

1 , 7 . 0 H z ) , 
0 H z) , 8. 



J = 3 . 3, 11. 4Hz) 
. 40 (2H, s) , 5. 0 



, 4. 19 (1 H, d t, J =4. 4, 
1 (1 H, d, J = 7. 6Hz), 7. 



J = 7. 3 , 8. 
d d, J = 7. 2 
7 . 2 6 ( 1 H, 
2 0 ( 1 H, d, 

m/ z 



7 . 

ESI -MS Found I 

$mw 1 6 <Dik&m ( 3 s * 

1 HNMR (4 0 0 MH z „ 
2-1. 60 (1H, m) , 
H, m) , 2 . 3 5 (3 H, 
4 (4 H, m) , 3 . 
z), 3. 61 ( 1 H, dd 
= 4. 4, 10. 6Hz) , 
) , 7. 0 3 (1 H, d d, 
4Hz), 7. 15 (1H, 
. 7 . 3 H z) , 7 . 



3 6 7 

, 4S*) # 
CD 3 OD) S 
1 . 8 9-2. 



0 H z) , 7 . 
, 7. 3 H z) 
d, J = 7. 2 H z) , 
J = 5 . 1 H z ) 

3 [M + H] 



0 8 (1 H, d, J = 8. 
, 7. 2 0 ( 1 H, d d, 
. 7 . 5 5 ( 1 H, 



0 H z ) 
J = 5. 
d, J = 



+ 



: l 
l l 



l , 

2 9 



2 6 

1. 5, 7. 3 H z ) , 8 
ESI -MS Found 
[0217] 

M&W 1 3 



s) , 2 
3 3-3. 48 
J =4 
4.40 
J =7. 

d, J = 
( 1 H, d 



23-1. 35 ( 1 H, m) 
(3 H, m) , 2 . 2 2-2. 
7 0-2. 8 1 (3H, m) , 2. 9 1-3 

( 1 H, m) 3 . 5 8 ( 1 H, d, J = 1 1 . 

, 4 . 19 ( 1 H, 



. 8 , 11. 5 H z) 
(2 H, s) 5 . 0 1 
3 , 7. 4 H z) , 7 
7 . 3 H z) , 7 . 2 
, J = 7. 7 H z) , 



d t 



5 

(1 
. 0 
5 H 

, J 



(1H, d, J = 6 . 6Hz 



0 
7 



20 (1H, dd, J = 1 . 5, 
m/z 3 6 7.3 [M+H] 



11 (1 H, d 
( 1 H, d d, 
. 5 6 ( 1 H, 
4 . 8 H z ) 
+ 



, 1 = 7. 
J = 4 . 8 

d d, J = 



(3R*. 4R*) -4- U-^a-P-o-h 1 ?^ -3-HFp^>W^^ 



2 , 3 



i— ;v— 4— (4 - 7JVtn- o - f V^V) — 1, 
tf V v ^ 

12-1 -CJBv*fc o - > V ^^-v^Ayn 5 K*Jiv>;&ft:fo «5 K 

i uciiiei- t*tiv>4 1 tofliiittiw 1 2- 1 tmm^m^x 

gRJ&SrfrV^ ^ffltt^tl 1 . 8 3 g «ffei«l ttUfco 

1HNMR (4 0 0MHz, CDC 1 3 ) 5:2. 28 (3H, s), 2. 3 
5 ( 2 H, m) , 
. 9 H z) , 3 . 
8 7 ( 2 H, m) 
4 0 ( 6 H, m) 
AP C I -MS 



2 - 2 . 3 



2 . 6 9 (2 H, i 
6 6 (2 H, s) , 
. 7 . 0 5 ( 1 H, 



, J = 5. 7Hz), 3. 14 (2H, 
5. 50-5. 53 (1H, m) , 6. 
dd, J = 6 . 1, 8. 4 H z) , 7. 



1 [M+H] + 



q. 
7 
2 



. J = 2 
9 - 6 . 
7 - 7 . 



3 -fc F 



Found : m/ z 2 8 2. 
2) (3RS, 4RS) -1--<>v;V-4- (4-7JHn-o-l-'J^) 

n -> tf^ 'J v > • 1 ttU&tt _ _ , . 

^tsM 12 — 2 "Cffl 1 — y V)^— 4 — o — h U ^— 1 , 2, 3, 6-r b7t h 

flRJ&fcfrVS fclH^-%9 2 2. 9 mg*fifelfrtLTHAo 
1 HNMR (400 MHz, CD30D) 5 11 



0 (3 H, s) 
= 11. 0 , 4 
5 0-3. 60 
. 4 2-4. 4 
d, J = 6 . 3 
AP C I -MS 
3) (3 R* , 
*5 «£ If ( 3 S * 



, 2 . 9 6 ( 1 H, t 
. : 7 H z ) , 3 . 18 
( 2 H, m) , 4 . 1 
9 (2 H, m) , 6 . 
, 9 . 4 H z) , 7. 

Found '. m/ z 
4 R* 



, J = 1 1 . 
( 1 H, t d 
0 ( 1 H, t 
9 1-6. 9 
5 4-7. 6 
3 0 0. 1 



9 0-2. 03 
0 H z) , 3 . 
, J = l 2. 3 
d, J = 1 0. 
6 (2H, m) 
3 (5 H, 



(2 H, m) , 2 . 
0 6 ( 1 H, t d, 
, 2 . 9 H z) , 3 
4 H z) , 
2 5 ( 1 H, 



4 
J 



8, 4 
, 7. 

m) 
+ 



4 
d 



3 - * - ;v 



[M+H] 

) — 4 — (4-7^tn-o->'J^) 
4S *) _4 - (4 _-7;v^-n- o - > V Jl") - ti^i; v^- 3 - + - 

fflfE# 2005-3030878 
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^-y : 69/ 



gl«12-3T*fflW; (3RS, 4RS) - 1 4 - o - h U ^- V 

y v _ 3 _ ^ - ;v . i tffi<7)ft t> "9 fc±IB 2 -C#£<fc£-# *JB V* & *&t±«4ilfll 12-3 
t mmtt&l' «t "3 RJfcfcfrV* 9 -b 5 #<«M^t/ 5 0 4 m g £ijfcStfe@#fc DT#fc 

°1 HNMR (400 MHz, CD30D) 5 11. 58-1. 69 (1H, m) , 1. 7 
8-1. 82 (1H, m) , 2. 35 (3H, s) , 2. 61 (1H, t, J = l 1. 4 
Hz), 2. 77 (1H, td, J = l 2. 6, 2. 7Hz), 2. 85-2. 92 (1 
H, m), 3. 11-3. 14 (1H, m), 3. 31-3. 33 (1H, m) , 3. 8 
3 (1H, td, J = l 0. 3, 4. 4 Hz) , 6. 84-6. 91 (2H, m) , 7. 
23-7. 27 (1 H, m) 

APCI-MS Found: m/ z 2 10. 1 [M + H] + 

±B?*^5 0 4mg*^itt*?A (^^HilCHIRALPAK AD-H 
2cmX25cm;0. l%yxfjV7r/, Aift>A^^-^=9/U 
jft&l 5mL/mi n) Tft^ffi U ^f®^^ (3R* , 4R* ) -4- (4-7 
;^^-n- o - h 'J JV) - 3 -t Kn + ylf^'J v> 1 6 lmg^Iffe@#i L"C\ ?&lH 
^J: 19 |W| (3 S * , 4 S* ) #1 6 4mg«ffel*t LTftfc, (M^f±*l^^^* 

fS±, 3 R* , 4R*ft 4S*#iU.) 

3te?r!I# ( 3 R * , 4R*)# 

§^«Fffl 1 1 . 5* (^ttt*9A;^^tt»CHIRALPAK AD, 0. 4 
6cmX25cm;0. l%yxf;i/7r/, Aaff y/x^/-iV=9/l ; II 1 
m L /m i n ) 

1H-NMR, AP C I -MS (4 v -fe 5 #t |Wj Co 

®Mfr ( 3 S * , 4 S * ) # 

1 5 . 6fl- (^ffitt*5A ; ^«»CHIRALPAK AD, 0. 4 
6cmX25cm;0. l%yifJV7r/, A^f y/x^y-;v=9/l ;11 1 
m L /m i n ) 

1 H-NMR, AP C I -MS 5i7^5#^IW]Co 

[0218] 
Hi&fll 1 7 

(7R. 9 S) - 7- [ (3 S* . 4S*) - ( 4 - 7 JUfrP - o - > V -3-fc K 
n^yT^'; y>- 1 -^;V^^;v1 -6. 7. 8, 9-ff7HFn-5H -y^aA 
7°^ [b] fcf U Vy - 9 • 1 L-®SfifeJSw»ljt 

%nm\ 5-1 6^fflWc (3 R* , 4 R* ) -4-0 - h U /U-tf^'J 3 
-;Vi/Sii (3S*. 4S*) -4-o-hV^-^^U^^-3-*->KOft*? , )t'il 
jt-W 1 3 -e#/i ( 3 S * , 4 S * ) - 4 - (4-7^tn-o-h'J^) - fc^ 'J 5? 

3 _ 3. _ ;v 4. ffl v ^ i fcffi^jftwofl-Kflt* ( r >f -t ^nm C H I R A 

LCEL 0D*7A, 2cmX25cm;0. l%yxf;V7r/, A^fy/^yy 

n ^;vr;vn-;v = 1 9/1) «rfl§v*;&flitt£E*fc0l 1 5-16 fcH&fc#ftfcJ: iJKJS* 

1 HNMR (400MHz, CD30D) * : 1 . 32 (1H, q, J = 1 1 - 8Hz) 
, 1. 58 (1H, t, J = l 2. 5 Hz) , 1. 90-1. 96 (2 H, m), 2. 1 
0-2. 15 (2H, m), 2. 25-2. 31 (2H, m), 2. 41 (3H, s), 
2. 63-3. 01 (8H, m), 3. 39-3. 59 (2 H, m), 4. 10 (1H, 
td, J = 10. 2, 4. 3Hz) , 5. 07 (1H, d, J = 7. 0Hz), 6. 94 
(2H, d, J = 9. 0Hz) , 7. 2 6 - 7. 3 3 (2 H, m) , 7. 64 (1H, d 
, J = 7. 4Hz), 8. 30 (1H, d, J=4. 3Hz) 
AP C I -MS Found : m/ z 3 8 5. 2 [M+H] + 

[0 2 19] 
l&j&ffll 1 4 

ffi|E# 2005-3030878 
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^ - y : 70/ 



(3RS, 4RS) - 3 -pt h ^rv- 4 - o - h ]) fr-tf^U y^OMit 

1) (3RS, 4 R S ) — 3 — t: Kn^fy-4-o - f'J jv-t'^'jv^- 1 — * ^ ^ > 

m&to 1 2 -C#fc ( 3 R S , 4 R S ) - 3 - Fn 4 - o - h V fr- ^ V 9 J > 

tti*2 2 7mgty*^t>-* (4 : 5) f!M4 5mLC?ll?$^ Hj;r.f-;VT 
= >4 0 5mgi3J:0 ! ^no^>y;V2 6 9mgttx.t, lSi:T4B|flt#Lt 

^ * */ * A -e<£» L o M * : m±.^i: L ^'J*Wnvf^7^ ( 

^^^>/ftgfti^^=4/l) Ct^iilL, tl«2 5 3. 2 mg^ffei 

1HNMR (400 MHz, CDC 1 3 ) * : 1. 61-1. 7 9 (2 H, m) , 2. 3 
8 (3H, s) , 2. 7 5 - 2. 9 3 (3 H, m) , 3. 83 (1H, br s) , 4. 
51 (1 H, br s) , 5. 15 (2 H, s), 7. 11-7. 20 (9 H, m) , 7 
. 30-7. 37 (5 H, m) 

ESI-MS Found-.m/z 3 4 8. 1 [M + Na] + 

2) (3 RS, 4 RS) -3-* h*->-4-o- h'J^-^'J^'/- l-#;v^>m 
^ > y ;v jr. ^ >f ;i/ 

MSt#B£CT\ -tIB 1 ^ntzit^m 2 5 3. 2 mg^rh7tFn77>l 5 m L 
j|t, «T-e 6 0 %7X*^7- > 0 *7 A (flfitt) 8 5. 6 m g Srin&fco gi&KT 3 0t> 
»L/;t> 3-7^^f-;V2 2 lmg^inx, 2fl#W*#L;fco 6 0 %**ftt > 'J A 

(itttt) 8 5. Smgfei^a Wf^2 2 lmgtM, * & K 2 B# LfctJeu 

^^-9-^/f^oif-;V= 4/ 1 ) fc*C#HMMlU ^JHAS^W 2 6 4 . lmg^ftl 

1 HNMR (4 0 0MH z, CDC 1 3 ) * I 1 . 60-1. 76 (2H, m) , 2. 3 
5 (3H, s) , 2. 63 (1H, br s) , 2. 84-2. 94 (2H, m) , 3. 
14 (3H, br s) , 3. 3 6 (1 H, br s) , 4. 2 1 (1 H, br s), 
4. 54-4. 63 (1H, m) , 5. 16 (2H, s) , 7. 07-7. 16 (4H, 
m) , 7. 3 0 - 7. 3 7 (5 H, m) 

ESI-MS Found:m/z 3 6 2. 1 [M + Na] + 

3) (3 RS, 4 R S) - 3 b^rv- 4 - o - h V /U-fcT^'J PXDMik 

lljfrW 1 2 - 3 V* ( 3 R S , 4RS) - 1 -^>"^;V- 4 - o - h V >W- tf^V 
3 . i MLBtftOft*?*) £-tfB2 ^#fc'ffe^*ffiV>a4fett*:fc i W 12-3 

tmWX&l'* <9£0&£frV^ ilj^t 16 8. lmg^6»U#/:o 
1 HNMR (400 MHz, CDC 1 3 ) 5 I 1 . 96 (1H, d, J = 1 3 . 9Hz) 
, 2. 20-2. 34 ( 1 H, m) , 2. 36 (3H, S), 2. 74 (1H, t, J = 
11. 4Hz), 2. 92-3. 04 (2 H, m) , 3. 11 (3H, s) , 3. 58 ( 
1H, d, J = 12. 5Hz), 3. 81 ( 1 H, dd, J = 12. 1, 4. 0Hz), 
3. 92 (1H, td, J = l 0. 3, 4. 4Hz), 7. 11-7. 23 (3H, m) 
, 7. 3 2 (1 H, d, J = 8. 1 H z ) 

ESI-MS Foundim/z 2 0 6. 1 [M+H] + 
[0 2 2 0] 

HEtt«18~19 . 
(7R. 9S) - 7- [ (3R* . 4R* ) - 3 - p< h ^ v - 4 - o - M; JV- ^ U v 
y-!-^^^^;^ -6. 7, 8. 9-f h9KKP-5H-'^nA ^ [bj U 
V y — 9 —$r — )V • 1 L — MSljlB ^ ( 7 R . 9 S ) - 7 - [ ( 3 S * . 4 S * )_ - 
3,^ ^y-4- 0 -Hjjv-e/<'Jy"/-l-^JV^f;Vl -6. 7. 8. 9-rf 

9bFP-5H-^^n^^ [bl v 9 • 1 L-Sggti&^Mjf 

gjfcffil 5-1 (3R* , 4R* ) - 4 - o - h U tT-^U v>" 3 

miE# 2005-3030878 
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s*-V : 71/ 



-)Vtt~te (3 S* , 4 S* ) -4-o-hv;v-^^Vv>-3-^-;v^^«9K 

Ml 4T»#£^«ffl^ L-ffiSm^bOXS^^T^^vMtil^M^ll 5-1 6i 

Xf^7-Mi±»tt*7A (N«1CHIRALPAK AD, 2cm 
X2 5 cm; 0 l%*;tWrA Aift>/'fV7'nt';i/7;V3-^=l 9/1 ; 
*12 0mL/min)t*»U*fflW (7R, 9S)-7-[(3R , 4R 
* ) _ 3 _^ |» ^y- 4 - o - h U^- tf^U 1 ^ _ 6 • 7, 8, 9 

-T- >9t KD- 5H-^nA^ [b] n''Jy>-9-*-^^«i^ (7 
R 9S) M#/;o (M#t±*ra5fe"^**^*- lUS-h. — 3 R* , 4R fat, 

ffldfrfc 3 S * 4S*frfc Lfco ) ±IBM^%**3<7)j3(75^ * /-;WMU, *-=e^ 

OL-?H5»«rjbn^»«t*«*-f*- ^ (7R ' 9S)-7-[(3R , 4R 
*) _3_^^y-4-o-HJ)V-^'Jy>-l-^Mf;V] - 6, 7, 8, 9 
-f>9bKn-5H-^n^ [b] t"Vi>-y-9-t-^ • 1 L-lMl 2 

. 5 mgliJ:W (7R. 9 S) -7- [ ( 3 S *, 4S*) - 3 t> 4 - o - h 

Vfr-TS^-jy-l-j -6, 7, 8, 9-rhnFa-5H-y^A 

-7°^ [b] fijy>-9-t-;v- iL-mmms. 8mg^wneM*Ht 

&nMlB<D4K&m (3R*,4R*)# , , 

ftttftMll. 0*(**SHt*9A;N*mCHIRALPAK A D # 7 A 
0. 46cmX25cm;0. l%yxf^7rA A W V^V7nt;V7^HV 

= 19/1 ;SS lmL/min) T1 onr^ 
1 HNMR (400 MHz, CD30D) 8 11. 34 (IH, q, J = 1 2. OHzj 
, 1. 5 6 - 1. 6 2 (IH, m) , 1. 91-1. 96 (IH, m) 2. 05-2 
16 (2H, m) , 2. 2 8 (IH, dd, J = 6. 8, 13. 2 Hz) , 2. 3 6 (3 
H s),2. 69-2. 83 (3 H, m),2. 9 4 (1 H, dt, J =2. 9, 12 

5 Hz) , 3. 0 1-3. 10 (3H, m) , 3. 13 (3H, s) , 3. 3 4-3 
4 0 (IH, m) , 3. 5 8 ( 1 H, d, J = 12. 5Hz), 3. 8 1-3 . 87 (2 
H, m) , 4. 45 (2H, s) , 5. 05 (IH, d, J = 7. 3Hz) , 7 . 07- 
7. 32 (5H, m) , 7. 60-7. 62 ( 1 H, m) , 8. 21-8. 21 (IH, 
m) 

E S I -MS Found : m/ z 381.4 [M+H] + 

li 1 9 0 1^1 (3S*,4S*)# , — j 

^112. 6» (**iStt*5A ; ^-fe^ilCHI RALPAK AD*7A, 

0 4 6 cmX2 5cm; 0. l%yxWVA 4 Vfu*»T»*-*> 
= 19/1 ; lmL/min) 0 u > 

1 HNMR (400 MHz, CD30D) 5:1. 34 (IH, q, J = 1 2. 2Hz) 
1 59 (IH, t, J = l 2. 8Hz) , 1. 91-2. 14 (3H, m) , 2 2 

7-2. 3 2 (IH, m) , 2. 3 6 (3H, s) , 2. 6 8-2. 8 1 (3H, m) , 

2 92 (IH td, J = l 2. 5, 2. 9Hz), 3. 04-3. 09 (3 H, m) 
3 14 (3H, s) , 3. 3 4 - 3. 4 0 (IH, m) , 3. 5 8 (IH, d, J- 

11 7Hz) , 3, 7 9 - 3. 8 8 (2 H, m) , 4. 45 (2H, s) , 5. 05 ( 
1 H, d, J = 7. 3Hz), 7. 0 7 - 7. 3 2 (5 H, m) , 7. 6 1 (1 H, d, 
J = 8. 1Hz) , 8. 25 (IH, dd, J = 5. 1, 1. 1Hz) 
ESI-MS Found:m/z 381. 4 [M+H] + 

[0 2 2 1 ] 
Mia^fl 1 5 

(3S * 4 S * ) -3-7;vtP-4-o-H)^^')v/ 1 1 mMMMM 

l) (3S*, 4 s* ) -3 KD^y-4-o- h l - # 

t e r t — ^f-^^X-r^ 
SHMMMCT, «ft«12-3T#fc (3S*. 4S*) -4-o-H)^-^'Jv 
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^ - : 72/ 



^_ 3 -%-)\, 190 mg^^nn^jVA 4 . 0 m L j?t@$v- t e r t -"f^-fr 
0 . 2 8 m L fcin x.gi&fcT 1 5 l|»L/: 0 RMK£fc«m7.kSf + * 

^■9- v/H^m^f" ;V = 7 5 / 2 5 ) tCT^-WS^ t^m-fb^-t/ 3 5 2 m g fc&lrfeWfe t 

1HNMR (400 MHz, CDC 1 3 ) * : 1 . 4 9 (9H, s) , 1. 60-1. 7 
9 (2H, m) , 2. 38 (3H, s) , 2. 60-2. 91 (3H, m) , 3. 78- 
3. 86 (1H, m) , 4. 12-4. 28 ( 1 H, m), 4. 37-4. 54 (1 H, 
m) , 7. 10-7. 24 (4H, ra) 

ESI-MS Found: m/ z 3 14.2 [M+N a] + 

2) ( 3 S * , 4S*) - 3- -7;V^n-4-o-M;^ tf^ V 5? - 1 - # >^>9t t 
e r t - yfVx^fW J: IF ( 3 R * , 4S*) - 3 - 7^* * - 4 - o - 
ijy7-l-* t e r t - 7fjVxXrJV 

a*»ffl^T> ±IB 1 3 5 2mg<7)^nn*;VAl OmLStCOttt 

;V5ti7A7nv>777'f- (ffig|xfju/^t>'=6/9 4) fcT^MtflHRL (3S 
* 4S *) _ 3 _ yji/^-u — 4 — o — h V ;V tf^V — 1 — 7j;v^>^ t e r t — "7 
f-'/wn* 1 4 9 m g *mn&MVt® t Lt, is X XT ( 3 R * , 4S*_) -3-7W 
n _ 4 _ 0 _ y i; ;vtf^i; v>- 1 -iJ)Vi^yW. t e r t -7*f;vx7>r^ 9 0 m g 3rvi£ 

, #77*3 R* , 4S*#t Lfco ) 
(3 S* , 4 S* ) W 

1HNMR (400MHz, CDC 1 3 ) d 1 . 49 (9H, s), 1. 62-1. 7 
4 (1H, m), 1. 78-1. 88 (1H, m), 2. 37 (3H, s) , 2. 7 1- 
2. 89 (2H, m) , 3. 03-3. 14 (1H, m) , 4. 0 6 - 4. 2 9 ( 1 H, 
m ) , 4. 4 5 - 4. 7 0 (2H, m) , 7. 0 7 - 7. 2 8 (4 H, m) 
ESI-MS Found: m/ z 3 16.2 [M+N a] + 
( 3 R * , 4 S * ) # 

1 HNMR (400 MHz, CDC 1 3 ) * : 1. 47 (9H, s), 1. 75-1. 8 
7 (1 H, m), 2. 16-2. 24 (1H, m), 2. 40 (3H, s), 2. 7 0- 

2. 96 (2H, m), 3. 04-3. 17 (1H, m), 4. 01-4. 34 (2H, 
m) , 4. 7 6 - 4. 9 7 ( 1 H, m) , 7. 13-7. 26 (4H, m) 
ESI-MS Found : m/ z 316. 2 [M+N a] + 
3) (3S* 4S*) - 3 - 7 ;V ^ n - 4 - o - h V ^ t: ^ V v > • 1 £ 

mm^m%T, ±13 2^ (3 S* , 4 S* ) #1 4 9mgC4NM-^^t> 
5 . 0 m L *iniL»Jw , r 1 BtH»L*:^ W^^ffi^* LMflS^W 10 6m 

1 HNMR (400MHz, CD30D) 5:1. 91-2. 01 (1 H, m) , 2. 0 

8-2. 11 (1H, m) , 2. 38 (3H, s), 3. 15-3. 24 (2H, m) , 

3. 37-3. 48 (2H, m), 3. 72-3. 77 ( 1 H, m) , 4. 85-5. 0 
3 (1 H, m) , 7. 14-7. 30 (4H, m) 

ESI -MS Found : m/ z 194.2 [M+H] + 
[0 2 2 2 ] 

mm 20 . , , 

(?R. 9s) - 7- r (3 s* . 4s*) - 3-7;v+p-4-o-h i ;;v^^ i ;v>- 



-6, 7. 8. 9 -+ h Kn- 5 H-->^n^y°^ [bl H'Jv 



y - 9 -*~-n, ■ il --MHM^a^^jt 
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^ - z? : 73/ 



mm I 5-1 6tlv>/: (3R* , 4R* ) - 4 - o - > U tf^V 3 
->l/4fctt (3S*, 4S*) -4-0- hV;V-t°^V ^y-3-^-;V^t^ «5 r« 
jfifll 1 5 t:1#^'ft'g-tJ*fflv^'ftji(±«^0 15-16 fcli^fi&ya&Ki U jRJS*trv^ 

1HNMR (400 MHz, CDC 1 3 ) * : 1 . 62-1. 84 



765 



(5H, m) , 2. 0 



(3 H, s) , 2 
3 2-3. 37 
( 1 H, m) , 5 
- 7 . 4 6 ( 1 H, m) 



5 5-2. 
( 1 H, m) 
4 0 



2 (3 H, m) 
4 . 6 7-4. 



(1 H, 
8. 3 



b r s ) 
5 - 8 . 



, 7 
3 7 



8 
1 

(1 



3 6 9. 2 [M+H] + 



1 1 *?9-3. 1 ' (3'HW 



4-2. 1 8 (4 H, m) , 2 . 3 6 
2. 84-2. 99 ( 3 H, m) , 3 
5 (1H, m) , 4. 94-4. 96 
1-7. 32 (5H, m) , 7. 43 
H, m) 

ESI -MS Found:m/z 
[0 2 2 3 ] 
1 6 

1 ) 8 8 -T-9*- tf~>^n [3, 2, 1] * 3 > 
fntV>2 5 g^^nn^A 1 0 OmLCfflU ^nn^nnxf^ 5 0m 

n U KV8 0 m L KfcMSIU ^ > yJV7'n 5 K 4 3 m L . 'J 7 A 9 9 g fcinx.* ^ 

9 . 5 g * tutifto 

2 ) 5' -yf-^fn [8-^>y;V-8-7f-t*y^D [3, 2, 1] * 9 9 - 3 

, 1* (3'H) ^fy^> , /75>'-r-*>'] 

2, 2, 6, 6-r f7^f ^t:ViJyy6. 6mL*fh5HKn77>l OmLlc 
Y#j$'u - 7 8 °CJCT 1 . 5 8Mn-7f^ l Jf7A-A^ft^ilt2 4. 7mL*j3nx. 
, lfi{:t 3 O^L/cc iir«r-7 8°C^T, -af^fl. 3 2 gWrf7t Kn 
77>10mL«iTU 3 OWL/:, £ £ K Ji|5 1 2 . lgOr 

f5HKn77>10mLgMTU HC3 0»L/;o CW:2NSf5 0m 

7 ^57^- (^na*fA/^?;-)V=9/l) Ct^lilL^IMtl. 4 

3 ) 5 ' [8-^^^^- 8 -T"^-tT->^n [3, 2, 1] * * * ~ 3 
, 1* (3'H) >fv^'/y*7?>] 

±E 2 "CW^'fb'frW 1 • 2g^rh7tKD77V10mL fcigFfl? U - 7 8 °C 1 
0 M>fcM:iM V "7°n tf;vy;v5 h ;V-x->i#fl£ 1 0 . 3 mL fcjnx-fco 1 B#Fh1 

ftU ttxfjvtftttJl, HfDtftry^-^Af^L, i7XM-7 7^y>)A 

f'JxfjVyyyn. 3mL, *'n> f 'J 7^t'J F • -7xf ;vx-x*4. 6m 

L * JK^dJH £ > 1 B# IfflSn^aSE L 0 JjUS* * «M6 U ^n*Wi:t « L 4 M7Xm 

ft-*- h 'J 7A« <&5BJifeaWt*^ b 'J "7 A^C«P« % A^7jcT*II^»L/Co *«S» * 

teiiHv y7A KTi£ML »EET*J**#*U # & tLfc»a* ~> U * ^* 7 
7 0 3mg*fifeH#iUI|fto 

4 ) 5 ' -T*f-X^u [8-T^f-lfv^n [3, 2, l] ***-3, 1* (3'H 

) >f v > "/ 7 9 > ] 

tBSE# 2005-3030878 
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±Ifi 3 X^tzik&m 7 0 3mgt^^y-^5mL L> 2 0 %7&m<k^ ~7 V *J A 

1HNMR (300 MHz, CDC 1 3 ) 8 : 1 . 75-2. 32 (8H, m) , 3. 6 
3 (3H, brs), 5. 07 (2H, s) , 7. 10 (1H, m), 8. 49 (2 H, 

m) 

ESI-MS Found:m/z 217. 2 [M+H] 
[0 2 2 4 ] 

mm 2 1 

(7R. 9S) -7- (5' -T-y-^H'P r8-7-y-fcf->^P T3. 2. ll 
-3. 1' (3' H) ->fV^>'/79Vl -8-^f^^^;V) -6. 7. 8. 9~rF 



9 t Fn _ 5 h-->? n^7°^ F b 1 tf V v 9 - + -;v • 1 L - MSBfrffiOSEji 



15-1 (3 R* , 4 R* ) -4- o- h U^-tT^V v>- 3 

(3S* f 4S*) -4-0->V^-tr^ i ;^>-3-^-^O'tt:*3»)^» 
Stfll 6t#/:M^fflv^f[i»Jl 5-16 fcra*fcfc#ftfcJ: DEOSfcfrv^ 36 

1 HNMR (300MHz, CDC 1 3 ) * I 1 . 60-2. 30 (13H, m), 2. 
5 8 - 2. 7 3 (3 H, m) , 2. 8 4 - 2. 9 7 (2 H, m) , 3. 27 (2H, br 
s) , 4. 96 (1 H, m) , 5. 07 (2H, s), 7. 10-8. 50 (6H, m) 
ESI -MS Found I m/ z 3 9 2.2 [M+H] + 

[0 2 2 5] 
tt&0f 1 7 

6J -7f-XlfP r8-T-y-H'v^P [3, 2. ll * ^ * - 3 . 1' (3'H) W 

1 HNMR (300MHz, CDCls) 8 l 1. 79 (2 H, m) , 1. 98 (2H, 
m) , 2. 10 (2H, m), 2. 35 (2H, m), 3. 66 (2H, s), 5. 04 
(2H, s), 7. 18 (1H, d, J = 5. 0Hz), 8. 46 (1H, s), 8. 4 
9 (1H, d, J = 5 . 0Hz) 

ESI-MS Found: m/ z 2 17 [M+H] + 
[0 2 2 6] 

'MM 2 2 

(7R, 9S) -7- (6' -7-y-^tin r 8 -7-y- n [3. 2. ll * ? * 



- 3 . l' (3'H) -^V^>'/77>1 - 8 -^/^^flO -6, 7, 8. 



^ FP - 5H-v-^P^-7°^rb]t:0 v>-9- + -;V • 1 L -iSH^ll 

Hifefll 15-16 -Cfflv*fc (3 R* , 4 R* ) -4-o-f'J ;V-fcf^V v>- 3 - + 
-frttzlt (3S*, 4S*) -4-o- YV 3-*- frOftto*) K» 
3frW 1 6 -e#/c-fb^%^fflv^'ftfet±^Mf!l 1 5 ~ 1 6 t Rfllfcfc^ftte J: $ RJfcfcfrv^ ^ 

1 HNMR (3 0 0MH z, CDCls) * : 1. 72 (2 H, m) , 1. 89 (4H, 
m), 2. 17 (4H, m), 2. 60 (2H, m), 2. 67 (1 H, m) , 2. 90 

(1H, m) , 3. 24 (2H, m) , 4. 95 (1H, d, J = 10. 8Hz) , 4. 

99 (2H, s), 5. 43 (1H, bs), 7. 14 (2 H, m) , 7. 45 (1H, 

d, J = 7. 6Hz), 8. 36 (1H, d, J = 5. 2Hz), 8. 43 (1H, s) 
, 8. 46 (1H, d, J = 5. 2Hz) ESI-MS Found: m/ z 3 9 2 [ 
M+H] + 

2005-3030878 
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^-v: 75/ 



[0 2 2 7] 

imm 1 8 

. 1' (3' H) -^V^>'/7 7'/l (^aSLji 

1 ) 3-^nn-2-7;vtnt' , Jy>' 

2 1 0 7. 3 g^N-^f^t>'J fV2 7 OmLCiH?* 

77{t-ty^ 2 6 8. 2 5gfcinx^ ifWT18 0l3(:t2 3^W^o - 

*Lfc&, (9 1-9513/1 5mmH g) KJ: i? I — MWfrfrto 7 6. 

1 4 g fc&feifrfci: Uftfc, 

2) 3-^nn-2-7iVtn^y;nf>S 

fiff OT^TF. yMV7"ntf;V7?>9 7mLtfh5HK07? , /l. 2 L L 
-7 0 "CUT 2. 6 6M n-yf-;V , ;f- , 7-A-^^r-ij->v#^2 3 9 m L =Sr?ilT LTin 
kfco 3 0^Lft©*t©*«l^ ±|B 1 t?#/i<b^-% 7 6. 1 4 gWrb^HKn 
75> 3 0 0mL»tt- 7 0 TCtT*T LTin^feo 1 1$ H 4fc# L <Z> *> F7-f 7^ * 

* Rjfe#«t £ ira £i& i $ 1 l *;xf ;v j. - x ;v & in x. 4 mtK^H th'J 

7A*MCtpH 1 0 KPMfcLfco -^^I«^tpH 1 - 2 ClILT^&yxf 

3 ) 6 » _ 7 Hf_ 5 ' _ y ; v * n - * tT n ( 8 - 7 if- tf * n [3, 2, 1] -*9 9 
-3, 1' (3' H) -^V^^y*77>) <D%$L 

1HNMR (300 MHz, CDC 1 3 ) 8 \ 2. 04 (2 H, m) , 2. 27 (2 H, 
m) , 2. 48 (2H, m) , 2. 88 (2H, m) , 4. 13 (2H, brs) , 5. 

02 (2H, s) , 6. 71 (1 H, s) , 8. 42 (l H, s) 
ESI-MS Found:m/z 2 3 5. 3 [M + H] + 

[0 2 2 8] 
iS-Mil^ll 2 3 

(7R, 9S) -7- (6' -7f-5' -7;v^n-^ti°n [8-7-y-fcf^P [3 
2 1] _^jr-3, i' (3' H) -^V^>V"7 7>1 -8--f;V^^JV) -6 



8 9 _ t i, 7t: Kp- 5 h- vy~ n^~7°^ fbl tf 1? v>- 9 -sr-;v • 1 L-@ 



Slil 5-1 (3R* , 4R* ) - 4 - o - b V ;V- tf^V v 3 

-^*/ct± (3S*, 4S*) — 4 — o — tT^ 'Jy>-3-t- ;K7)ft t> ^0 KM 

mmi 8-c#^k^%*fflv»sifeti^jfe«i 5~i6 fcra«*^ffitw * ^Rjsfcfrv^ * 

1HNMR (300MHz, CD30D) ail. 37 (1H, m) , 1. 62 (1H, 
t, J = l 3. 0Hz), 2. 10-2. 33 (6H, m), 2. 08-2. 85 (6H 
, m) , 3. 05 (2H, d, J = 6. 9Hz) , 3. 38 (1H, m) , 4. 12 (2 
H, brs) , 4. 42 (2H, s) , 5. 05 (1H, d, J = 7. 5Hz) , 5. 1 
1 (2H, s), 6. 99 (1H, brs), 7. 22 ( 1 H, m) , 7. 61 ( 1 H, 
d, J = 7. 6Hz), 8. 15 (1H, brs), 8. 26 (1H, d, J=4. 3H 
z) 

ESI-MS Found:m/z 410. 4 [M+H] + 
[0 2 2 9] 

f&jiM 1 9 

6 > _ 7 y- 7 ' -^;y^-n-^lf p r8-7f-^'y^P T3. 2. ll -sr^-3 

mSE# 2005-3030878 



#11 2004-062405 
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. l' (3' H) --fy^^y'77>1 QMM 

1) 2 -y)VJru 4 y-af-vgl 

2 _ 7 ^ n - 4 - X f-fr tf V *J y 2 0 g 5 0 0 m L tcRRfi ®^ > ^^W.* U 
i)A 1 0 0 g *1&kX 1 1 5ri:t 2 OlWffL/;o t ©RlS»iK«:f!fcv>3 t» K-fe? 4 

y * A *»8fT? +5fn L tzfe, pH2C44t -CttflfcdtfciS * Jn x. o £ £ fz 6 @# * it 
. 5 1 g#7Co 

2 ) ( 2 - 7 ;v * n \£ U v > - 4 - >f ^) - ^ * ^ - & 
tR^T. ±15 1 -Z'&tzik&m 5 0 0mgOfb5tKn77^1 8mL »ffcfc**fl: U 

7jcft tJ £ ftn£TRj£ off ikU 0WfflL7^«z)t>«^ > y fA-eK 

n*;VA/^^7-;P=2 0/1) fc"rfl*«tt»L*«fl!#W2 3 4mg«fWt 

3 ) 6 > _ T ^-_7' -7^n-^lfa [8-Tif-tfV*n [3, 2, 1] -*9 9 
-3,1' (3' H) ->fy^^77 5V] 

Hafi-W i i -effl^fc 2-7 , n^^y^;vr;v=!-^r; 1 4 -tf^y K> 

(Ditt> *) K±M 2 T?f§ 1ztt&W R tfMi&W} 16-1 ^#/c^%=Srfflv^ ttzn- fJ-fr 
i) A-^3r-q-y^ffi.<Ditt> OK 2 , 2, 6, 6 - r b 7^f Mi^'J v > ^ n-7'f 
JV ,j f ^ a - t y L/; V f 7 A f h 7^-^;vt°^y v KfcJB^S-f&JiS 

jfiflll 1 tlWtff&^feKJ: «jRJfe*^fv>, ilMl0 9mg?:S-fei#^^#f:o 
1HNMR (300 MHz, CDC 1 3 ) S : 2 . 02 (2H, m) , 2. 31 (2H, 
m) , 2. 52 (2 H, m) , 2. 83 (2 H, m) , 4. 24 (2 H, m) , 5. 11 

(2H, s) , 7. 08 (1H, m) , 8. 17 (1H, m) 
ESI-MS Found:m/z 2 3 5. 1 [M+H] + 
[0 2 3 0] 

mmm 2 4 

(7R, 9S) - 7- (6' -T-y-7' - 7 fl/fr P fcfn [8-7f-Hy^n [3 
2. 1] -^?-3. 1' (3' H) ->fy^777'/] -8--f;V^f-^) -6 
7, 8, 9 --r > 7 KP- 5 H- n^^^ Tbllf 'J v>- 9 • 1 L -?i 

mmmi 5-1 6T?fflv^ (3R* , 4R* ) -4-o-HJ;V-^'Jy>-3-t 
->l/Sfeti (3S*, 4S*) - 4 - o - h y fr- tf^y 3 -^--;V^'ft^ , 9 fc» 

1 9 -Ci»^l:#W*ffl^&flbt±^E6feW 15-16 «fc 13 RtSfcfrv*, 55 

1 HNMR (300MHz, CD30D) * : 1. 24-1. 45 ( 1 H, m) , 1. 6 
4 (1H, t, J = l 3. 5 Hz) , 2. 09-2. 36 (6H, m), 2. 60-2. 
85 (6H, m), 3. 12 (2H, brs), 3. 39 (1H, t, J = l 2. 4Hz 
) , 4. 12 (2H, rbs), 4. 39 (2H, s), 5. 06 (1H, d, J = 6. 
9Hz) , 5. 20 (2H, s) , 7. 22-7. 33 (2 H, m), 7. 61 (1H, 
d, J = 7. 3Hz) , 8. 15 (1H, d, J = 4. 9Hz) , 8. 27 (1H, d, 
J = 4 . 8Hz) ESI -MS Found 1 m/ z 410.4 [M+H] + 

[0 2 3 1 ] 
SfcJfrW 2 0 

3< 3-y^^^/-^tfu kv^>'/7 9>-l (3H) , 4' -b°^yv>l 
1) 2- (2-7*0^-71^^) -7°P^°>- 2 — *- 

iSK, *^T3. 0M^f^7^y^A7*n$K-^xf ;i/x-r«4 9. 5m 

ffiiE# 2005-3030878 



#11 2004-062405 
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Lt»TLfco raajK^Tl 5WL^I> Sa:t6HF B l»t/:o KJS^i-'Wm 
T > ^ - * A 7 Jc it tg[ *■ Jm x 5> -x f - ;v j. - r- ^ "Ci A tB t 0 S> J- ^ ^ ^ - ^ ^ * & MA 
&*"CiSfeiP-&, fekM^ * v * A T?|g* L fc 0 i« 4r L £§S * S" V * 
)->*7A^nvH-77^ (^^-9->'/»x^^= 9/1) fcT$fr](tflMRLtfc»ffc 

-frW 7 . 4 g 4r#fco 

1HNMR (200 MHz, CDC 1 3 ) * *. 1. 75 (6H, s), 2. 77 (1 H, 
s) , 7. 03-7. 15 (1 H, m) , 7. 23-7. 37 (1 H, m) , 7. 54- 
7 . 7 0 (2 H, m) 

2 ) 1 _^ > c ?; v_4_ [2- (l-tKn^y-l-^f;v-if^) -7x-JV] - 
Sajt-PB 11-1 ■efflv^rt: 2 -/n^yy;i/7;V3-^^ftfe 19 »'±flB 1 ^%tzit^ 

tm^&mtm&wi 1 - 1 fcra****^* ORtstffv^ »n^%2. 6 2 g £# 

3) !> -^^y;v-3, 3-v^^;V-^.tTn [^V^^/7?>-l (3H) , 4' 
iilB 2 "CftfctofrW 2 . 6 2gi:2N«tl2mLtt^ 100W3. 5R#K«# 

1 ) Ht^iltSI 1 . 9 3 g £#*r 0 

4 ) 3> [>fV^^/77>-l (3H) , 4' -tf^V^y] 
_t|B3 -e#7tjb^% 1 . 9 3 g *lv^ y T'n/V - ^i|v»ft|L4v»i J: £IW« 

^ii 11-3 fcrattft^jw x ij as*ffv^ aaB<t:#w 1 . 3 4 g £#7t 0 

1 HNMR (200MHz, CDC 1 3 ) * : 1 . 49 (6H, s), 1. 70-1. 9 

2 (2H, m) , 2. 3 0 - 2. 6 5 (2 H, m) , 3. 3 0 - 3. 7 3 (4 H, m) , 
7. 02-7. 53 (4 H, m) 

ESI-MS Found: m/ z 2 18.2 [M+H] + 
[0 2 3 2 ] 

mmm 25 t 

(6R*. 8S*) - 6- (3. 3-y^^;V-^^°P r^V^7V'77>-l (3H) 
4 . -^yy>0 -i» -,Q]^^;V) - 5. 6. 7. 8~f f 7^ KD-^7 'J 7 

Hi^H-eiv^lfn [^7^>V*7 7>-1 (3H) , 4' -^Vy^/] Oft 

1HNMR (3 0 0MHz, CD30D) 5:1. 52 (6H, s), 1. 71-1. 9 
0 (3H, m) , 2. 2 7 - 2. 3 7 ( 1 H, m) , 2. 4 5 - 2. 8 3 (4 H, m) , 
3. 10-3. 22 (1 H, m) , 3. 22-3. 49 (4 H, m) , 3. 61-3. 7 

3 (2H, m) , 4. 48 (2H, s) , 4. 8 0 - 4. 8 7 ( 1 H, m) ,7. 18- 
7. 40 (5H, m), 7. 66-7. 73 ( 1 H, m), 8. 38-8. 47 (1H, 
m) 

ESI-MS Found:m/z 3 7 9. 2 [M+H] + 

[0 2 3 3] 
MM 2 1 

*bfn [^y^yy'7 7 7-1 (3H) . 4' - [ (3' RS. 4' RS) -3' - it 

l ) i_/<77;v-3- (tert-rf^^f^y^-W + y^f^) -^'Jy 

>— 4 — ^-v 

! -ssyyji,- 4 -fc Fndrv- 1 , 2, 5, 6 - T > 9 t Kn t° V > - 3 - % 
yW.* fi^fiH . OgCON, N-y^fJWtiVA75 Fl 0mLlEl^5 ^y- 
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;V0 8 2 gS^t e r t -W^fHnny?>0. 7 2 g^iDx., i?£c0. 
g[iy'xfjVx-fiV3 0mLi:»U fofirTymtt V ^ * 7 * 5 - * A 0 . 3 0g 

*fln*.rai&KTi. 5«ua ^^y-^tjn^jto KJ&vr«»^^^r 

; v = i o / 1 ) ■e&a£<B**tee>BII&lSW * l^ v " N > N-^fWA75Kl 
OmLCilU ^^r/-JV0. 4 1 g&tft e r t-7"f^^^a->7^0 

1-4/1 



£ V V *^>*7A^DY f7*77^ - 1 0 

1HNMR (300MHz, CDCls) 3 : 0 . 02 (6 H, s) , 0. 



8 



s) 
2 . 
m) 
7 . 

2) 



, 2. 24-2. 37 (2 H, m) , 2 
78 (1 H, m) , 2. 95-3. 04 
, 3. 58-3. 70 (3 H, m), 3 
3 8 ( 5 H, m) 

*fcftt [^V^^^/77>-l (3H) 



41-2. 60 (2H, m) 
( 1 H, m) , 3 . 19-3. 
92-4. 00 (1 H, m) 



3 (9H, 
2 . 6 8- 
7 (1 H, 
7. 2 3- 



4' - [ (3' RS , 4' RS) - 3' 



(t e r t-7fiVy^f^^7-;vt^yp!f*) ] 



1HNMR (3 0 0MHz, CDCls) 



<?:-0. 13 (6H, s), 0. 



0 5-2. 2 
(1 H, m) , 
9 9 ( 1 H, 
18-7. 3 



5 
3 
d 

2 



( 1 H, m) 
2 0-3. 

J = 1 1 • 

( 1 H, m) 



7 9 ( 9 H 
2 . 3 8 
3 7 (3 H 
0 H z ) , 



4' - (3' R 



, s), 1.70-1. 90 (1 H, m),2 

-2. 5 2 (1 H, m) , 2. 9 3-3. 0 6 
, m) , 3 . 5 0 - 3 . 6 0 ( 1 H, m) , 4 

5. 08 (1H, d, J = 1 1 . 0 H z) , 7 
[0 2 3 4] 

$mm 2 6-27 
(7R, 9S) -7- (Xfcfn [^fy^>V7 9^-l (3H) 
4 » r * ) - 3 -t; KP^ry^f^^'J v^l — 1' — -f ^> —6. 7. 8, 9 

-rfnFP-5H->7nA^ fbl tf V v >- 9 -^-JV^^ ( 7 R, 9 S) - 
7 - UbTn [^y^^'/7 7'/-l (3H) . 4' - (3' S* . 4' S* ) _- 3 [ 
-EKP^y^fJVti^iJy7l -1' -^f;v^^^) -6. 7. 8. 9- tWHKp 

- 5 H-S^p^:/* r b "I \£V 9 - Jr-fr oUM 

mmmi 5-1 6tlv^; OR* , 4R* ) -4-o-b'J^-^^-3-* 
-;v£fc(± (3S*. 4S*) - 4 - o - h 'J fr— t^D 3 - tf- - 71/ 0>ft *> >9 fcS 

3frW2 l^&fcflS'frWfcJBV^ L-SSS^t^Xg&frfcfcVvffeii^tffll 5- 1 6 fc 

XrVtv-$^ii»tt*7A (^*A/tt»CHIRALPAK AD, 2cm 
x 2 5 cm ; 0. l%'7if;V7 5 A^t V7n H°;V7;^-;v= 2 / 1 ; : M 
l2 0mL/min) t^tU ftffWe>> (7R, 9 S ) - 7 - [* tf n [>f 
V/75>-l (3H) , 4' - [ (3' R* , 4' R*) -3' - (U'n^y^ 
;v) -if^Vv^] ] -1* -6, 7, 8, 9-7>7tFn-5H-y 

us\-f? [b] tf'J 9 1 0 m g. 1&Mfrfrb^ H (3 ' S*, 4' S 

*) #10mg&#7t o (W*»±*raJfe"^**^*- lEH-t, — 7a ^ 3 R * 
t^W%*3' S*, 4' S*#i:bfco) 
m 2 6 tfMt^ife (3' R* , 4' R * ) # 

6 . 5 5- (t£^-«# 7A;N >te/I/*fc$iC HIRALPAK 



4 R 



AD*7A, 
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0. 46c mX 25cm; 0. l%yiW>A MV/i^ 
= 2/1 ; M lmL/min) n 0 ( 5 H m) , 2 . 1 

1HNMKC3 0 0MHZ CD C s) • "^J .° S.",?- .! | • (« 

0-2. 32 U ^ » m; V 7 * „ . v o /ii M w H d . 1=3. 8, 11 



4 1 (1 H, d d, J =3. 8, 11 
11. 2Hz), 4. 9 6 (1H, d 
40 (1 H, b s) , 7. 10-7. 
3Hz), 8. 3 6 (1 H, d, J - 



H, m) , 3. 0 0-3. 1 1 (1H, m) . 3 
. 0Hz) , 3. 4 9 (1H, dd, J = 5. 0 
J = 9. 9Hz) , 5. 07 (2H, s) , 5 
3 4 (5H, m) , 7. 4 5 (1H, d, J -7 

ESI -MS Found : m/ z 3 9 5. 3 [M + H] + 

?S^i ; (S.^fic\o .:i. .o- i l ._C 5M 

3 ? 'OS'UH dd 5-5". 0 , 1 1 6 Hz ) . 3. 4 0 (1H dd 

4 ' "S^Vm, I ; 2 4 5'( 1 1H 8 d H J=7 5 4 H I) ( . 2 ?: SVdk. d 
— 7. 34 (5H, m) , ' • 4 ^ ^ J- n > Uj J 

, J = 4 . 9 H z) 
ESI -MS Found : m/ z 
[0 2 3 5] 

2 2 

1 g [2 



3 9 5.3 [M+H] + 



ff r -if^^"D [2, 3-vtFn-lH-r/MV- 
"(Te^edron, 1997, 53, 10983-1099215*0^^ i r£*^-> 

t»IL»^0. • i 6 8-1. 8 1 (2H, m) . 1. 8 

1HNMR (2 0 0MHz, CDC 3 o . 1. 6 8 * (2Rj m) > 

8 3 : 2 4 2 2 (°2H U s) m) 6: 2 5 9 ^6. ( 8^(2 ) H; m ),6. 97-7. 13(2H, 
ff i - 55 '» f S iV,S K^^H^ ^ - K-X.- 3 . 4' -* 

mtiE#2 0 0 5 - 3 0 3 0 8 7 8 



Q 
O 



4 . -if^ij v 



#1 1 2004-062405 



i-i? : 80/ 



1 HNMR (200 MHz, CDC 1 3 ) * : 1 . 67-1. 81 (2 H, m) , 1. 8 

7- 2. 22 (4H, m) , 2. 32 (3H, s) , 2. 76 (3H, s) , 2. 7 4- 

2. 93 (2H, m) , 3. 20 (2H, s) , 6. 4 3 - 6. 5 3 (1H, m) , 6. 
63-6. 78 (1H, m) , 7. 00-7. 18 (2 H, m) 

E S I -MS Found : m/ z 217. 2 [M+H] + 

3) [2, 3 - v t Fn- l H-^ > K-;V- 3 , 4' -tf^Uv>] 

f;H. 2 lmL^iPil 5^HjS«EL7to J: iT^&fyjg^* LT*# £> *Lfc» 

it^;-iV7mL t 3 ^flllL/co v#S&^*fltil*^^^« t 2 MtR 

SMfc t h U ■> A 7]C?#$U t&f D tifefc-ti^iK $ft7jC W v ^ * ~> -y" A L tz o ?#$t 4- M 

/^?y-;V=l 5/1) t:tMiSL$M^ 6 4 m g §#/: 0 
ESI-MS Foundlm/z 2 0 3. 2 [M + H] + 
[0 2 3 6 1 

£gjfrH 2 8 

(7R, 9S) -7- ( 1 ->f-JU^fcfn- [2. 3 - yb Fo - 1 H-^f > F-^V- 3 
, 4' -b>'Jy'7l -l* -6. 7, 8, 9-rh^HFP-5H-> 

15~16t|V>fc (3R*, 4 R* ) -4-o-f'J;V-t^'Jy7-3-t 
-/U4fcf± (3S*, 4S*) -4 — o — kf^ 'jv^-3-t- )^(D\\t> ^ KM 

mm 2 2 TWfcflS^-WSrfflv»S'|ft»4#afc<?( l 5 - l 6 tlW&yj&K i URJSfcfrV*, * 

1HNMR (300 MHz, CD30D) » I 1 . 29-1. 63 (2H, m), 1. 8 

8- 1. 99 (2 H, m) , 2. 04-2. 18 ( 1 H, m) , 2. 18-2. 32 (3 
H, m) , 2. 71-2. 90 (1H, m) , 2. 77 (3H, s) , 3. 04-3. 2 

2 (4H, m) , 3. 2 5 - 3. 4 2 (2 H, m) , 3. 33 (2H, s) , 3. 53- 

3. 67 (2H, m), 4. 42 (2H, s) , 5. 01-5. 09 (1H, m) , 6. 
50-6. 72 ( 2 H, m) , 7. 02-7. 15 (2H, m) , 7. 20-7. 28 ( 
1H, m) , 7. 5 7 - 7. 6 3 ( 1 H, m) , 8. 2 2 - 8. 3 0 ( 1 H, m) 
ESI-MS Foundlm/z 3 7 8. 3 [M+H] + 

[0 2 3 7] 
ft jtffl 2 3 

4- (2-7pp7x-jv) - 4 - 7;i^p \£s<y ~jy(DMM 

1) 4- (2-7nn7i-*) - 4 - t F n ^ y t:> ' J v? y - l - A ;v * y i ^ y y ;v 

- 3 Tfflv^3 -;j-*V- 8 -T^f-tfv^n- [3, 2, 1] ^^>-8 
t e r t -y+^J^ + ^Oftt? *9 K 4 - + ^f V fcf^D v>- 1 -»^>K 

y^y-7^iX7;v^ffiv\ 2 -yn^^y^^T^^-^t n- 7f- ;wj •+ ^ a e> 

8 - 3 t i 19 Rt££frv^ gtH^% 9 . 7 4 g *^*ffe?lllifc» t L 

1 HNMR (4 0 0MHz, CDC 1 3) £ I 2 . 02 (2H, m) , 2. 24 (2H, 
m) , 3. 35 (2 EU m) , 4. 13 (2 H> m) „ 5. 15 (2 H, s). 7. 30 
(8 H % m) N 7. 5 1 (1H, m) 
ESI-MS Found: m/ z 3 2 8.2 [M— H 2 O + H] + 

2) 4- (2-7nn7i-JV) - 4 -^jv^ntf^'j v>;y- 1 - A;wf 7|t7yji/x 
x + ;v 

itfB^Ts - 7 8 "C^T" 4 - (2-7nn7i^l/) - 4 - t Kn 3r -> fcf ^ 0 v ^ 
-l-*)V^'yi^yy;V5. 5 1 g cD^nn*;VA l 6 OmLMt, ^xf-;V7>y 
t;V7TF'J7;Vt'J F5. 26mL*iDx, - 7 8 "C&CT 1 R3FWft#Lfco KJSifcK:*. 
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✓*-s? : 81/ 



o mm^m&^^Ltz^ 3***7* (2:i) 1 5 0mLC«U 

0. 0 5MiaB!Mfc**3*A>jt»ifcl 5. 9mL* iO t N-^fA' J E)l'7*'J VN-** 
v F 3 . 7 3 g * * x T — L o RJfe* * WpWL*- r^KX mR L , RMTKSf 

|:t»SLiI^I 2 . 1 1 g fclffi-fevW^t Lt#fco 

1HNMR (400 MHz, CDC 1 3 ) * : 1. 86 (2H, m) , 2. 71 (2H, 
m) , 3. 2 5 (2H, m) , 4. 2 1 (2 H, m) , 5. 17 (2H, s) , 7. 2 9 
(8 H, m) > 7. 6 0 (1H, m) 
ESI-MS Found : m/ z 3 4 8. 1 [M+H] + 
3 ) 4_ (2-^oD7x-JV) - ±-7 )Vtu\Zs<Wy 

4 _ ( 2 -^on^^-;V) - 4 - 7^tnH^'J y > - 1 - ^jUVl^'/y^^ 
r;V2 HgWT-th-h'^SOmLitC, pj^f jv^nny 7 >l. 53mL 
*iU ! 3mi''J7Al. 8 2 g^iinx, Sfil=T3 O^f^WL^o Sfetf'^f 
^noyr/0. 7 7mL, 3>)fttPJ7A0. 9 1 g tlx. 1 0S-P»Lf;t, 

y-;V= 10/1) i:t«St«^»9 9 2mg*lfe«i LTftfco 
1 HNMR (400 MHz, CD30D) 8 \ 2 . 17 (2H, m) , 2. 95 (2H, 
m) , 3. 35 (2H, m) , 3 . 51 (2H, m) , 7. 34 (3H, m) . 7 . 59 
( 1 H, m) 

ESI-MS Found '. va/ z 214.2 [M+H] + 
[ 0 2 3 8] 

Hifi$J 2 9 

(6R*. 8S*) -6- T4- (2-^PP7x^) — 4 — ^jVsfrn tf^J 1 

-5, 6, 7. 8-ff7^KD^r7'J>-8-t-^- 

WJHtfflv^^li'n HV^7V'7 7>-1 (3H) , 4' -tf^yW] • 1 
an»tttf>ft;b «5 Kftififli 2 3 -etf^-fk^^fflv^jiiKi^M 1 4 t raflftft^H J: D R 

1 HNMR (400MHz, CD30D) * : 1 . 30 ( 1 H, m) , 1. 56 (1H, 
m) , 2. 0 8 (1 H, m) , 2. 2 3 (3 H, m) , 2. 7 7 (2 H, m) , 3. 0 1 
(4H, m) , 3. 30 (4H, m) , 4. 40 (2H, s) , 5. 01 (1H, m) , 
7. 20 ( 1 H, m) , 7. 32 (2 H, m) , 7. 41 ( 1 H, m) , 7. 56 ( 1 H 
,m), 7. 61 (1H, dd, J = 1 . 8, 8. 7Hz), 8. 21 (1H, dd, J 
= 1. 5, 5. 1Hz), 

ESI-MS Foundlm/z 3 7 5. 2 [M+H] + 
[0 2 3 9 ] 

mmm 2 4 

3 -y^yfu- 3 -7x.-As- 8 -T-y-g^P T3. 2. 1] * 9 9 > - 8 - * frtf 

1 ) 8-^>y^-3~7i-^-8-Tif-tf->^n [3. 2. 1] *^^-3- + 
— ;v 

SH£#!)8 - 3T?fflV»fc3 -t*V- 8 -T^f-^v^n [3, 2, 1] *?9>-8- 
jlfr^yW.- t e r i - 7*f r 2 - 7'n ^ ^7 -y';V7 JV 3 - n - 7*fiV 

v-^u [3, 2, 1] * >- 8 - * ^ ^ > ^;vxx 7;Vltf7 x - t*^> 

miiE# 2005-3030878 



#JPI 2004-062405 



^ - v : 82/ 



8 o g*efeft*fc trt#fc 0 

1 HNMR (400 MHz, CDC 1 3 ) * : 1 . 68 (1H, m) , 2 . 04 (2 H, 
m) , 2. 17 (2H, m) , 2. 8 0 (2H, m) , 3. 13 (2H,m), 3. 6 8 
(2H, m) , 4. 11 (2H, s) , 7. 16 (1H, m) , 7. 2 8 (2H, m) , 
7. 41 (3H, m) , 7. 76 (2H, m) , 7. 86 (2H, m) 

2 ) 3_nKndF-5/-3-7i-^-8-T-iftr5/^n [3. 2. 1] 5j-^*>-8-# 

±151 C#7Mfc-£r«Jiv*, »JR*i*y->Wi#;i;fc^ 14*31011 1 2-3 hWMKK 
m*ft^m.3-y 8-T4f-*f9u [3. 2. 1] * >- 3 

55rtfefr= £ 19 RJfc£fifv», 3fe»ffc#!|fe 2 4 8 m g Jtfefl&JlKto fc LT#fc 0 
1 HNMR (4 0 0MHz, CDC 1 3) * : 1. 85 (5H, m) , 2. 32 (4H, 
m) , 4. 39 (2 H, m) , 5. 15 (2 H, m) , 7. 26 (10H, m) , 
ESI-MS Found:m/z 3 3 8. 2 [M+H] + 

3) 3 _ 7jl/tD -3-7x-;v-8-7f ^y^n [3. 2. 1] *??>-8-*)l> 
SSijt'W 2 3-2 "CM 4- (2-^nn^^-;v) -4-tFn^fy tf ^ V 5> > - 1 

tt-fb^^- v>^fflv>^}±^7tW 2 3-2 bmtiktt&K-X. iJKlS&firv^ gSlb^ii 9 

1 . 7 m g SrStfeflMfc* LTUfc. 

1 HNMR (4 0 0MHz, CDC13) 5: 2. 00-2. 43 (8H, m) , 4. 4 
1 (2H, m) , 5. 19 (2H, m) , 7. 26 (10H, m) , 
ESI -MS Found : m/ z 3 4 0. 2 [M+H] + 

4 ) 3 _ 7;Vt n-3-7x^;v-8-7f t'y^n [3. 2. 1] 

fijfi'W 2 3 - 3 -c^v^c 4 - (2-^nn7x-;v) - 4 — y^Jru tf/*y — 1 — 

* ;i/ 4? > > v ;v ^ ^ x ^ ^ ±se 3 tzit^m *m^z>m± * 3100 2 3-3 

t|W|»^^fe^«t JjRje*^^ 3-7)l'!j-n-3-7i-Jl'-8-7fev?n [3. 
2. 1] *^^>h3-7x-JV-8-7ftfy^D [3. 2. 1] ^ > - 2 -^><a 

#*tffiSI fcil^W 3 0. 3 m g £#fco 

[0 2 4 0] 
mMM 3 0 

(7R, 9S) -7- (3-7^^-n-3-7x^^-8-T-ytf'>^o [3. 2. l] 
j-g ^-g-^jv^^;^) 6 ^ 7s 9-tF7bFn-5H->^PA7^ fb] H° 

^Jfeflll 5-1 6t?iv>fc (3 R* , 4 R* ) - 4-o-h V^-tT^V v>-3-+ 

(3S*, 4S*) - 4 - o - h V /I/-*?'*'; W- 3 -jr-fr<D4tfc*) fc* 
i£M2 4-C#^k^*ffiv^>fl6l±^i£ff|l 5-16 fcrafilfc OKJSSrtrV^ ^ 

mit&tyS. 8 4mg^flfeS*iU#/: 0 

1 HNMR (400 MHz, CD30D) S \ 1 . 24 (5 H, m) , 1. 60 (1H, 
m), 2. 32 (8 H, m) , 2. 79 (4 H, m) , 3. 04 (2 H, m) , 5. 01 
(1H, m) , 7. 27 (4H, m) , 7. 46 (2H, m) , 7. 56 ( 1 H, m) , 

8 . 2 2 ( 1 H, m) , 

ESI -MS Found : m/ z 381.3 [M+H] + 
[0 2 4 1] 

mikW 2 5 

(3S*. 4S*) -4- (2 nn-7 v >- 3 -:fr~;VOg£?t 

1) 4 -'(4, 4, 5, 5-fh7^fiV- [1, 3, 2] ^Wn9V-2-^ 
) -3, 6 ->* t Kn - 2 H - f'J y> - 1 - *)V*'>|t e r t - 7+)VxXr^ 
M*#H^T, A-**i/-\*^) 1 -fc/HF^Bfet e r t ;i/xXr;V9. 

9 6gOrb7tKD77>2 5 0mLM^-7 8'C(:Tl. OM'JffAlf^ ( M7 
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^f^yij^) 7* K-x b5t Kn7 5>»ft7 5mL«TU - 7 8 °C 3 0 
) 17 9 g<OT FQ77>7 5mL#»4*TU 0CKT2lBS#U, R 

* 6-yH Ko-2 H- t?U l-*^>Kt e r t -7 

7 12. 7g, Stm*U7A 14. 7g, 1, 1' (y7x-;V*X7^7) 7^ 

n-feVl. 3 9g^i« [1, 1' (y'7x-;i/W7^) 7xOt>] 

7yi)i, i 8 3 g £J1«J;U 8 0 *C KX 2 2 B#^» L/c 0 RJfe*** ? 4 > 7*31 L 

xf;V=8 5/15) |:t^WL»^lll5. 2 g * Stfe***** LT»fco 
1HNMR (400 MHz, CDC 1 3 ) 8 *. 1 . 26 ( 1 2 H, s) , 1. 45 (9H 
s) 2. 17-2. 26 (2H, m) , 3. 40-3. 46 (2 H, m) , 3. 91 
-3.96 ( 2 H , m) , 6. 44 ( 1 H , brs) 
ESI-MS Found:m/z 3 3 2. 3 [M+Na] + 

2) 4 _ ( 2 - 7 nn7x-;V) -3, 6 - V Kn - 2 H - tf V V > - 1 - # 

t e r t -7fJVx^f)V 

S«#H1^T, JtSB 1 tr#*:>fb^% 3 . 9 5 g^N, N-^fWAT5 K5 lm 
LjgSftfc 1 -?nn- 2 - 3- F^>-H> 1 . 72mL> WJ7A5. 3 lg^i^ 
[1 1' (^7x-JW«7^) 7xO*7] ^7y7 A 4 7 4 m g &JH 

xf;v=9 0/10) CTMSILfH^I 1 . 6 1 g *H8tfettlJ|K«J Lt#^. 
1HNMR (400 MHz, CDC 1 3 ) 5:1. 50 (9H, s), 2. 40-2. 4 
8 (2H, m) , 3. 6 0 - 3. 6 3 (2 H, m) , 4. 0 0 - 4. 0 8 (2 H, m) , 
5. 65 (1H, brs) , 7. 14-7. 41 (4H, m) 
ESI-MS Found : m/ z 316.1 [M + N a] + 

3) ( 3 S * , 4 S* ) - 4— (2-7nD7x^Jl/) tf V v > — 3 - ^ — ^ 
SKjtfl 1 2 - 2 -Cfflv^Tc 1 4 - o - h V ^- 1 , 2, 3, 6-f >7tF 

ttl 2-2h|W]«^77ffi^J: 1 9R)S^^TV^ (3RS, 4RS) -4- (2-7Dn7x 
_ 3 _ K pn^ytf^'J v^- 1 -AJV^'/ft e r t -^f ^4147^7 7 

U (3RS, 4RS) -4- (2-^nn7xxjv) ^^-3-* 

#C *Lfc 9-t ^ # 1 8 6 m g *%^mn* 7 A (?M -t^ttSC HRALCPAK A 
D-H7J9A. 2 c mX 2 5 c m ; 0. l%yxwr/, A^y/x^7-;V- 8 
/2 ; «J6 2 OmL/m i n) ^f®5? 17. 0 7» 

(3R* 4R*) -4- (2 -?nn:7i~;v) ^Vy>-3-t-JV7 1. 3mg 
fcfifeHfrfcLT, (^^n : 1 1 . 5*)H, H (3S*. 4S*)#68 

2mg*6fel^U^, Ml±> -77* 3 R , 4 

SfcfrBfl* ( 3 R * , 4 R * ) # 

1 HNMR (400 MHz, CDC 1 3 ) 8 1 1. 52-1. 64 ( 1 H, m) , 1. 8 
6-1. 91 (lH,m), 2. 61 ( 1 H, dd, J = 9. 7, 11. 5Hz), 2. 
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^-yl 84/ 



5=C 



71 (1H, td, J =2. 7, 12. 1Hz) , 3. 05-3. 10 (1H, m) , 3 
16-3. 22 (1H, m), 3. 38 (1 H, ddd, J = 1 . 0, 4. 4, 11. 
4Hz), 3. 87 (1H, td, J = 4. 6, 10. 1Hz) , 7. 14-7 18 ( 
1H, m) , 7. 2 4 - 7. 2 9 ( 1 H, m) , 7. 3 3 - 7. 3 8 (2 H, m) 
ESI-MS Foundlm/z 212. 1 [M+H] + 
%tWfr ( 3 S * , 4 S * ) # 

1 HNMR, E S I -MSi±3 R* , 4R* tnZc 
[0 2 4 2] 

(7R. 9S) -7- f (3S*. 4S*) -4 - (2-^n7x-)V) -3-fc>n 
*y e^U y >- 1 -^f;v^f-;vl - 6 . 7. 8. 9-ff7HFn-5H->^ PA7 
g r b 1 bf U y V - 9 - a- - ;V • 1 L -gHStil^^jt 

*tt*l 5-16f»Wfc (3R* . 4R* ) -4-o->^-^'J^-3-J 
-;i/^7^{i (3S*, 4S*) - 4 - o - h V ^- tf-^U ~J>- 3 — >U©f^*> flfcSfc 
15!] 2 5-t?#^fc-&**fflv>4«*»t±*lfef«i 15-16 fcHfllO^ffifcJ: «JRJiS*trV^ 

1 HNMR (400 MHz, CDC 1 3 ) 511. 45-1. 90 (6H, m), 2 0 
3 (1H, t, J = l 0. 1Hz), 2. 10-2. 17 (3H, m), 2. 58 (2H 
d J = 7. 3Hz), 2. 64-2. 70 ( 1 H, m) , 2. 84-2. 93 (2H 
m) , 3. 06-3. 12 (1H, m), 3. 21-3. 25 (1H, m), 3. 97 
-4. 03 (1 H, m) , 4. 93 (1 H, dd, J = 2. 6Hz, 10. 3Hz) , 5 
36 (1H, brs), 7. 09-7. 18 (2H, m), 7. 23-7. 29 ( 1 H 
,m), 7. 35-7. 38 (2H, m), 7. 41-7. 50 (1H, m), 8. 33 
-8. 3 5 ( 1 H, m) 

ESI-MS Found \ m/ z 3 8 7. 2 [M+H] + 
[0 2 4 3 ] 

4 jfifll 2 6 x . 

CSS*. 4S*) -4 — (2-j'PP-4-7;l/iP7x^JV) fc/^ijy>— 3— T — 

1) 4- (2-^P-4-7;^n7x-JV) -3, 6 - Fn- 2 H-ev y 
1 -ij)V^ym.t e r t - yj-^J^XT^ 

M&W 2 5-2 -Cfflv^c i-^nn-2-3 - F^>-tf *9^1-^nn-5- 
•7 fr*u- 2 -3 - K^>-t? >«:fflv^flfcJ±®^2 5-2 fclW&yjftKJ: ORSfctr 

16. 7 g ^life^^ttJt Uftfco 
1HNMR (300 MHz, CDCls) 5 11. 50 (9H, s), 2. 41 (2H, 
s), 3. 62 (2H, t, J = 5. 6Hz), 4. 05 (2H, s), 5. 65 (1H 
, s) , 6. 9 5 (1 H, m) , 7. 18 (2H, m) 
ESI-MS Found I m/ z 334 [M + N a] + 

2 ) (3S*. 4S*) - 4- (2-^nn-4-7;VtD7x-JV) t"^iJy>-3- 

fijiW2 5- 3-Cfflv>/;4- (2-^nny^-;V) - 3, 6 -y Fn- 2 H- V 
yy- i -#;v#y^t e r t -7*f J^^fJVOftfc 1 ) I' 4 - (2 -^nn- 4 -7/1/ 
^-nv^-;V) -3 6 - y t F d - 2 H - f ' J y > - 1 - * > 1 1 e r t - 7* f ;V 
J. * r A/ «r ffl v> & ^tfft^fcl K^Mtt (N^JVttSCHRALCPAK 
AD*7A, 2cmX25cm;0. l%yxfiV7rA a^>A^-JV= 9/ 
1 ;M 2 OmL/mi n) «rfflv^«ll±»5S« 2 5-3 |WJ#&??ft 
(«#HW : 1 4 . 8 5-) ^P>«^3. 62g»M«U#fc 0 U#-fb 

L7Co ) 

1 HNMR (300 MHz, CDCls) S '. 1 . 80 (1H, d, J = l 3. 0Hz) 
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, 2. 11 (1 H, m) , 2. 55 (1 H, t, J = 1 1. 0Hz), 2. 70 (1 H, 
t, J = 12. 3 Hz) , 3. 13 (1H, d, J = l 2. 5Hz), 3. 36 (2H, 
m) , 4. 23 (1H, bs) , 6. 99 (1H, m) , 7. 19 (2H, m) 
ESI-MS Found: m/z 230 [M+H] + 
[0 2 4 4] 

mmm 3 2 

(7R, 9S) -7- r (3S*. 4S*) -4- (2 nn- ^ -7;VtP7x-jl/ 
) ~6, 7. 8, 9- rf7HKP-5 

15~1 (3 R* , 4 R* ) -4~o - h - * 

-;vf/^± (3S*. 4S*) -4-o-HJJV-^'Jy>-3-i-)V^f)}:| 
&0II2 6 "e#/t^%^fflv^{J^ii^#lI 1 5~l 6 iP?»0*StJ: DRffifctrv^ 

1HNMR (400 MHz, CDC 1 3 ) * I 1 . 51-1. 87 (6H, m), 2. 0 
0-2. 05 (1H, m), 2. 09-2. 16 (3H, m), 2. 52-2. 61 (2 
H, m, 2. 6 4 - 2. 7 0 ( 1 H, m) , 2. 8 3 - 2. 9 2 (2 H, m) , 3. 00 
-3. 07 (1 H, m) , 3. 20-3. 25 ( 1 H, m) , 3. 92-4. 14 (1H 
, m) , 4. 91-4. 94 ( 1 H, m) , 5. 37 (1H, brs), 6. 97-7. 
01 (1 H, m) , 7. 08-7. 13 (2 H, m) , 7. 31-7. 34 ( 1 H, m) 
, 7. 41-7. 43 (1H, m), 8. 33-8. 34 (1H, m) 
ESI-MS Foundlm/z 4 0 5. 2 [M+H] + 
[0 2 4 5] 

mm 3 3 

(6 R* . 8S*) -6 - f (3 S* . 4S*) -4 - (2 nn - 4 - 7;^p 7x 
_ 3 _t> Kpdre/tf^u yy- l -4 -5. 6, 7. 8-t >7^ Ka 

1 4tIV^^ tfn (3H) , 4' -tf^Vv^] • 1 

1HNMR (3 0 0MHz, CD30D) 5 11. 65-1. 81 (1H, m), 1. 8 
3-2. 09 (2H, m) , 2. 20-2. 31 (1H, m), 2. 49-2. 78 (3 
H, m) , 2. 8 0 - 2. 9 6 ( 1 H, m) , 3. 00-3. 18 (3H, m) , 3 . 1 
8-3. 34 (1 H, m) , 3. 45-3. 72 (2 H, m) , 4. 20-4. 35 (1 
H, m) , 4. 47 (2H, s) , 4. 7 5 - 5. 0 0 ( 1 H, m) , 7. 02-7. 1 
6 (1H, m) , 7. 16-7. 33 (2H, m) , 7. 4 0 - 7. 5 2 ( 1 H, m) , 
7. 60-7. 71 (1 H, m) , 8. 35-8. 43 ( 1 H, m) 
ESI-MS Foundlm/z 391. 1 [M+H] + 
[0 2 4 6] 
2 7 

(3S*. 4S*) —4 - (2-^PP-6-7^tn7i^^) S J> — 3 —3r — 



1) 4- (2-^nn-6-7;vtn7x-*) -3, 6 - s J\z Kn- 2 H- tTV 
1 -fc/i^^Hfet e r t --7*+;v^*7";v 

»3frW2 5-2-effiv^f^b^Oft^^ |;i-?nD-3-7)Hn-2-3- 
-tf >*fflv^iaMi2 5-2 fcR^ft^ftt'J: *) S«^W3. 8 7 g 

1 HNMR (300 MHz, CDCls) * : 1. 50 (9H, s) , 2. 41 ( 
2H, s), 3. 62 (2H, t, J = 5. 6 Hz) , 4. 05 (2H, s) , 5. 65 
(1H, s) , 7. 00 (1H, m) , 7. 19 (2H, m) 
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ESI-MS Foundlm/z 334 (M+Na + ) 

2) (3RS, 4RS) -4- (2-^nn-6-7WD7x^) 

tf-^y %fy— 1 - # t e r t -y^v-xx-r^ 

N, N' -If* (^;-fVtV*>7x^jWf7>) N, N, N' , N' -rf5^f 
;vxf l/>^7? 7 5 5 3 mgOx-f*-f f5tKD77V (5 : 1) 6 mLiti: 
, ^n^f'j7;Vt'J K • y'xf;Vx-fJVi#0. 3 3mL^iHx.l?atl. 5B#WSI 
#Lfco *<OfSMfe\^ ±|B1 ■CW^k#W3 1 8mgC0^-7";V2raLi#m : SrJnx., 5 
0t«Wt?to Rf&ft*^ffi4-eHLfe^ •x^y-ZK). 2 2mL, 7X0. 11 
m L % 5MtKM^ h y tfAjfciffifcO. 4 1mL, 3 0 %»BMh3R* 0 . 3 5mL^o 
< ^nx> ^^^»Lfco RJS&fcTk&iKlx.. gWx^TWWLfco «^=lr?t 
$fU 3Sa*->V nv > y?7j - (^*-*J- 7/ff^^^ = 5 / 1 ~ 3 / 1 ) 

■C*«ll(HlL3E«'fk#* 1 8 6 m g tmfeMWMh LT#/; 0 

1 HNMR (300MHz, CDCls) 5 11. 48 (9H, s ) , 1. 54 (1H, 
m) , 1. 72 (1H, m) , 2. 60 (1H, m) , 2. 74 (1H, m) , 3. 32 
(1H, m) , 4. 18 (2H, m) , 4. 40 (1H, m) , 6. 96 ( 1 H, m) , 
7 . 17 (2 H, m) 

ESI-MS Found: m/ z 3 5 2 [M + Na] + 

3) (3S* , 4S*) - 4- (2-^nn-6-7;i'tn7i-;i/) \*^)V>-Z- 
* — ;v 

fcfcfcJBE@*U ( 3 R S , 4RS) -4 - (2-7nn-6-7;vtn7x^;v) tf^V 
'7 3 - t-^^a Ltffco #£>^9-te5#7 7mg*jfe*ffitt*?A ( 

N-fe^ttlCHRALCPAK AD*5A^ 2cmX2 5cm;0. l%^xf;V7 
5 7, ✓\3^y/x.^y-;l/ = 8/2 ; ~M 20mL/min) tjte^L, 
(^H# HQ : 17. 2m i n) b %M4\:&90 4 7mgt^f Lt#fc 0 
^»i*rafeT?*Sfc*, ft±, — 3 R* , 4 R* m%*3 S* , 4S*# 

fc LtZo ) 

ESI-MS Found! m/ z 2 3 0 [M+H] + 
[0 2 4 7] 

mMm 3 4 

(7R. 9S) - 7- [ (3S*. 4S*) -4- (2~7Pn-6-7^tP7x^Jl/ 
) - 3 - Kn ti^y y >- 1 - -f Jl^ gv^] -6. 7. 8. 9-f h9KKn-5 

H-v^n^-7°^ [b] tf y v > - 9 - * - n> • 1 L -MSltllg^B 



jMi 5~i ex-m^tz (3R* , 4R* ) -4-o->y;v-tr^y^>-3-* 

-/l/ifctt (3S*, 4S*) -4-0- h U;V-tT^y v>-- 3 -^-;v^ltt?^^M 
3600 2 7 Tft ^b^*fflv>*«^{±HJ&0ll 1 5-16 fcRI^Io^ftm: «JKJS4r*r^ 

1 HNMR (300MHz, CDCh) 5:1. 68 (4H, s), 1. 92 (1H, 
t, J = 1 0. 4Hz), 2. 14 (4 H, m) , 2. 61 (3 H, m) , 2. 88 (2 

H, m) , 3. 20 (2H, m) , 4. 33 (1H, m) , 4. 95 (1H, d, J = l 

I. 0Hz), 5. 35 (1H, brs), 6. 97 (1H, m), 7. 16 (3H, m 
) , 7. 4 5 (1 H, d, J = 7. 1 Hz), 8. 36 (1H, d, J =4. 7 Hz 
) 

ESI -MS Found : m/ z 4 0 5 [M+H] + 
[0 2 4 8] 

wmm 2 8 

(3S*. 4S*) -4- (2-^nn-4-7^tP7a^) - 3 - * h ± v fcf^ U 
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1) (3 S* , 4S*) -4 - (2-^nn-4-7i^n7x-;l/) -3-^FnJf-v 

fcf^ij 1 t e r t - 7^ ;v X T K> 

m7km8-2^m^fzS-T*f-^i/?v [3, 2, l] *??V-3 -*><Dftt>*) 

1HNMR (400MHz, CDC 1 3 ) 5: 1. 46-1. 58 (1H, m) , 1. 4 

9 (9H, s) , 1. 8 3 - 1. 8 5 (1H, m) , 2. 6 0 - 2. 9 0 (2 H, m) , 

3. 14-3. 21 ( 1 H, m) , 3. 76-3. 89 ( 1 H, m) , 4. 18 (1H, 

brs), 4. 44 (1 H, brs), 6. 99-7. 04 ( 1 H, m) , 7. 15-7 

. 18 ( 1 H, m) , 7. 26-7. 29 ( 1 H, m) 

ESI-MS Found:m/z 3 5 2. 0 [M+Na] + 

2) (3S*. 4S*) -4 - (2-^no-4-7Wn7i^) -3-^ f^yt 0 

ij v y - l - # yf% t e r t - y-f-jis^x -f ;v 

1 4 - 2 T'ffiv^fc ( 3 R S , 4RS) -l-^';n^>*^#=^-3-l:K 
ndr->- 4 - o - h V ;i/tf^U Vy<D\%%> «9 £±1B 1 ti#/:M*fflv^H*iil^J 
14-2 fcHflto^ftfcJ: URJ&Srfrv^ 3E»ft#W*f|fco 

1 HNMR (400MHz, CDC 1 3 ) * : 1 . 45-1. 56 (2 H, m) , 1. 4 
9 (9H, s), 1. 81-1. 86 ( 1 H, m) , 2. 50-2. 66 ( 1 H, m) , 
2. 72-2. 88 ( 1 H, m) , 3. 16-3. 23 ( 1 H, m) , 3. 25 (3H, 
s), 3. 33-3. 47 (1H, m), 4. 06-4. 23 ( 1 H, m) , 6. 96- 
7. 00 (1 H, m) , 7. 11-7. 14 (1 H, m) , 7. 18-7. 22 (1H, 
m) 

ESI-MS Found: m/ z 3 6 6.0 [M+N a] + 

3) (3S* , 4S*) -4 - (2-^Bn-4-7)^n7x-;V) -3-^h^vtf 

1 HNMR (400MHz, CDC 1 3 ) * : 1. 51 (1H, ddd, J =4. 2, 1 
2. 3, 25. 4Hz), 1. 73-1. 89 ( 1 H, m) , 2. 52 (1H, dd, J 
= 9. 9, 11. 0Hz), 2. 70 (1H, td, J = 2. 7, 12. 1Hz), 3. 
04-3. 08 (1H, m), 3. 10-3. 23 (1H, m), 3. 22 (3H, s) 
, 3. 45 (1H, t d, J = 4. 3, 10. 0Hz), 3. 54 (1H, dd, J = 4 
. 2, 11. 2 Hz) , 6. 96-7. 01 (1H, m), 7. 10-7. 13 (1H, 
m) , 7 . 2 5 - 7. 2 8 ( 1 H, m) 

ESI-MS Found:m/z 2 4 4. 1 [M + H] + 
[ 0 2 4 9] 

^ Miffi!] 3 5 

(6 R* . 8 S* ) - 6- r (3 S* . 4 S* ) - 4- (2-^nn-4-7J^n7x 
-;V) - 3 h ±i/ g£jV v >~ 1 f^H - 5. 6. 7. 

tlWl 4X"fflV^;Xt°n [>f.V'<> , /7?>-l (3H) , 4' -tf^'ji^] Oft 

1 HNMR (400MHz, CDC 1 3 ) * : 1 . 62-1. 68 ( 1 H, m) , 1. 8 
2-1. 95 (3 H, m) , 2. 08-2. 20 (2 H, m) , 2. 41-2. 47 (4 
H, m) , 2. 90-3. 10 (3H, m) , 3. 20 (3H, s) , 3. 36-3. 3 
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9 (1H, m) , 3. 5 5 (1H, td, J =4. 3, 10. 1Hz) . 3. 9 4 ( H 
b r s) , 4. 8 9 (1 H, brs), 6. 9 4 - 6. 9 9 ( 1 H, m) 7 0 8- 
7. 11 (lH,m), 7. 15 (1H, brs) , 7. 2 4 - 7. 2 8 ( 1 H. m) , 
7. 46-7. 48 (1 H, m) , 8. 40 (1H, brs) 
ESI-MS Found:m/z 4 0 5. 2 [M+H] + 
[0 2 5 0] 



(3RS, 4 R S ) -4- (2-7;V*n-4-^;VtfV^>-5-^;V) -3-*h 
~> tf ^ 'J v 

x) 2 -75 </ - 5 -7u^- 4 i?> 

1 HNMR (400 MHz, CDC 1 3 ) * : 2. 27 (3 H, s) , 6. 39 (1 H, 
s) , 8 . 0 5 ( 1 H, s) 

APCI-MS Foundlm/z 186. 9 [M+H] + 

2) 5 -7nt- 2 --7;v^-n- 4 tf V r.-..*^ 

tIcSt -tlfi 1 -e^/i'ft^ 7 4 8mgC^on*H2 OmL i#«inx.fco 0 °C c 
^Wm->K3 0mL fc##U 1 5 0 C"?- Hjfe«£fro *r 0 3LW~ 

nvh ^^ 7 ^_ (^^•9->/@im^^= 2/1) CTMiIL> ^M^%3 1 8 

1 HNMR (400 MHz, CDC 1 3 ) 3:2. 42 (3H, s) , 6. 82 (1H, 

d, J = 1 . 5 H z) , 8. 2 3 (1 H, s) 

APCI-MS Found: m/z 190. 1 [M+H] + 

3) 4- (4, 4, 5, [1. 3, 2] ytW5>-2^^ 
) _ 3 6 - y t Fn - 2 H - y ^ - l - *JV^>i^>y^^r^ 

5- 1 -TrJlWc4 -^v-^'ji v>- 1 -*^>tt e r t ^f-;!^* 

\m&w 25-u iw<^?£k £ «? afcfcfrv^ mh^® e . & 3 g *»fe*iM** t 

1HNMR (3 0 0MHz, CDC l 3 ) S I 1. 2 5 (1 2H, s) , 2. 2 4 (2H 
s), 3. 51 (2H, t, J = 5. 6Hz), 4. 02 (2H, s), 5. 14 (2 
H, s) , 6. 45 (1H, m) , 7. 34 (5H, m) 
ESI-MS Found: m/z 344 [M+H] + 

4 ) 4 _ ( 2 --7;v^-n- 4 ^;Vtf V W- 5 --f JlO -3, 6-v^FU-2H- 

tr ij v > - 1 — * >• ^JViXt;v 

^?ti?!l2 5-2 "efflv**: l— ^nn— 2 — 3 — V^y^yRXf A - (4, 4, 5, 5- 
^ h9 ^ ;V _ [ X> 3> 2] ytWn5V-2-^^) -3, 6-ytFo-2H 

-tf V v>- 1 - # /v *K > Ife t e r t -■7*f-;vx.^T-;v<o / ftt> *9 t-JigB 2 7kTf3 5 

_^ n ^_2-7;vtn-4-^f;^'J v>^t/4- (4, 4, 5, 5-Tl>7^f^ 
- [1 3 2] yt^W7>-2-^;v) -3, 6-ytFn-2H-l;'Jy>- 
l _ ^ ; v > i; jV xx f ;V ?rffl li ^ liS^li 2 5-2 t m&to'X&fc * ^ KB 
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fcffv^ SEJH'ffc'frW 1 8 8 m g £ iS-fe 7 ■=& ^ 7 r * t LTftfc, 

1HNMR (4 0 0MHz, CDC 1 3 ) 5:2. 29 (3H, s), 2. 33 (2 H, 
br s) , 3. 70 (2H, t, J = 5. 5 Hz) , 4. 12-4. 15 (2H, m) 
, 5. 18 (2H, s) , 5. 60-5. 65 ( 1 H, m) , 6. 71 (1H, s) , 7 
. 29-7. 39 (5 H, m) , 7. 86 (1H, s) 
ESI-MS Found: m/z 19 0. 1 [M+H] + 

5) (3 RS, 4RS) - 4- ( 2 - 7 u - 4 - > fc? 'J v > - 5 - 4 fr) - 3- 
•WtW 1 2 - 2 -Trfflv^fc 1 4 - o - h V /U- 1 , 2, 3, 6-f >7t K 

n try yvoftt? *) n±iB4 ^Wfcfb'frWfcMv^ &m&ft<0i6*fr;bfcv>rartM±«$i 

1 2 - 2 i i f) ElS^, (3RS, 4RS) -l-^^n^*fl/ 

^- ; v-4- (2 -7;v;tn- 4 -^^ti 'J 5-W ^) - 3 - Kn*->if^'j 
v?>43 XVI -^>vn^->*;i/^-;v- 4 - (2 -^;v^o- 4 -p<+;n£'J v>- 5 

fco # lb tLTtiS^ filiate 14-2 t mUOUfeK X V) RSfcfrV*, SUMfc-frW 1 9 . 
4 m g ^tfe7?^77^t Ltffco 

1HNMR (4 0 0MHz, CDC13) * I 1 . 69-1. 79 (2 H, m) , 2. 3 
7 (3H, s) , 2. 54-2. 62 ( 1 H, m) , 2. 83 (2H, td, J = l 1. 
0, 4. 4Hz) , 3. 13-3. 34 (4 H, m) , 4. 25 (1H, br s) , 4 
. 58-4. 66 ( 1 H, m) , 5. 16 (2 H, s) , 6. 70 (1 H, s) , 7. 2 
9-7. 37 (5H, m) , 7. 96 (1H, s) 
ESI -MS Found : m/z 3 5 9. 1 [M+H] + 

6) ( 3 R S , 4RS) - 4- ( 2 - 7 U - 4 - > 'J 3> > - 5 - 4 )V) -3- 

12-3 T?ffiV>fc ( 3 R S , 4 R S ) - 1 - ^>^V-4-o- b'J^-^'J 

^ _ 3 _ jj. . i sg^^tt) fc±.iB 5 ■cw^'fb#w*Mv^^ii»ai« 12-3 

°1 H N M R (400 MHz, CDC 1 3 ) 5:1. 91-1. 94 (1H, m), 2. 0 
7-2. 22 (1H, m) , 2. 39 (3H, s) , 2. 60-2. 74 (1H, m), 
2. 84-2. 93 (2 H, m) , 3. 17 (3H, s), 3. 40-3. 46 (1H, 
m), 3. 68-3. 78 (2 H, m) , 6. 72 (1H, s), 8. 11 (1H, s) 
ESI-MS Found: m/z 2 2 5. 2 [M+H] + 

[0 2 5 1 ] 
Mjfeffl] 3 6 ~ 3 7 

(7R, 9 S) -7- [ (3 S* . 4 S * ) -4- ( 2 - "7 P - 4 - ^ ±± g U v > 



-3-^ fjryH^Uy^-l--f^^f-^l -6. 7. 8. 9~rf7b 



Ko -5H-y^PA7°^ [bl fcT 'J 2 > - 9 - * — jk : 1 L -gSEt^j3 J: ( 7 R , 



9 s) -7- r (3R*. 4R*) - 4- ( 2 - ~7 )± ± u - 4 - > + H° V v > - 5 - ± 
;V ) _ 3 _^ y ij y >- i ->f ;v^V;i/l - 6, 7. 8, 9-r >9bKn-5 

H _^^n^^» [b] V v>- 9 -^--;v • 1 L-Mg8t&<P3iif 
«15lll 5-1 6X°m^fz (3R* , 4R* ) - 4 - o - h 'J ;V- tf^V 3 

(3S*, 4S*) - 4 - o - h V ^-tf^'J v>- 3 -*-fr<Dftt> *) K9i 

mm 2 9-e#^{t^-tJ^fflv^ L-Msm^boxfi^tT^^v^fi^^o 1 5~ 1 6 1 

#t>*ifcmfl/tv-i|#i5. 0mgli*^ffitt*7A (^WfilCHIR 
ALCEL ODA7A, 2cmX25cm;0. l%yxW5'A A^ft>/>fv 
•7°n li°;VT;V3-;V= 4/ 1 ;II2 0mL/mi n) "C^HitU 3fcfrJB (7R, 
9S) -7- [ (3S*. 4S*) -4- (2 -~7fr*U- 4 -^+;Vlf'J 5 -4 

;V ) - 3 hdr^tf^ij l ->f ^;v] - 6, 7, 8, 9-f >?tKn-5 
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Yi-i/fu^-?? [b] tf V s Jy- 9 1 . 7mg*ift7 J E)l'7r^tU, ft 
»9 IH (3 R* , 4R*)#2. 2mg^ifeT ; E;V7 7Xi: LT#£o 

SifcfcJlK (7R, 9S) - 7- [ (3S*, 4S*) -4- (2-7;V*n-4- 
p<^;vtrv v>- 5 -4^) - 3 h^v-fc^'J V^- 1 --OV^-^V] - 6, 7, 8 

9 _ th9t KD _ 5H _y^nA7^ [b] tf >; 9 • u-MS 

2. 4mg, (7R, 9S) -7- [ (3R*. 4R*) -4- ( 2 - 7 n - 4 - ^ 

y>- 5 -4 ;v) -3-^ b^V^yyv-l-'f^^^] - 6 , 7, 8, 
9-fh5tKn-5H-'>^a^ [b] \£ V 9 • 1 L-Mt3 

#dfcffl 3 6 ©ffrfrtt ( 3 S * , 4 S * ) # 

ft&|$|l0 7. 8* (*^ffitt*5A;^*A'tt»CHIRALCEL OD*7A, 0 
46c rax 25cm; 0. 1 %yxf ;V7 5 A^t>/^ v7ntfjV7J^-;V = 
4 / 1 ; MM 1 mL/m i n) 

1 HNMR (400 MHz, CD30D) * : 1. 28-1. 36 ( 1 H, m) , 1. 5 
8 (1H, t , J = 1 2. 5 H z) , 1. 97-2. 15 (3 H, m) , 2. 25-2. 
31 (1 H, m) , 2. 43 (3H, s) , 2. 57 (1H, t, J = l 0. 6 Hz) , 

2. 71-2. 81 (3H, m) , 2. 92 (2H, d, J=7. 3Hz) , 2. 99- 

3. 05 (1 H, m) , 3. 32-3. 39 ( 1 H, m) , 3. 49 (1H, d, J = 1 
2. 5Hz) , 3. 7 3 - 3. 8 0 ( 2 H, m) , 4. 47 (2H, s) , 5. 05 (1 
H, d, J = 6. 6 H z) , 6. 90 (1H, s) , 7. 25 (1 H, dd, J = 5. 1 
, 7. 3Hz), 7. 61 (1 H, d, J = 7. 3Hz), 8. 09 (1 H, s), 8. 
26 (1H, d, J =4 . 4Hz) 

ESI-MS Found:m/z 4 0 0. 2 [M+H] + 

mnw 3 7 <D\t^m ( 3 r * , 4 r * ) # 

l 1 . 7^(Mtt*7A;^-k;HiiCHIRALCEL 
0. 46c mx 25cm; 0. 1 % y x f ;V 7 5> , a t > / ^ 7 7 n ;i/ 7 ;v 3 - ;v 

= 4 / 1 ; ^EM 1 m L /m i n ) 

1 HNMR (400 MHz, CD30D) 5:1. 27-1. 36 ( 1 H, m) , 1. 5 
8 (1H, t, J = 1 2. 5Hz), 1. 96-2. 00 ( 1 H, m) , 2. 05-2. 
15 (2H, m), 2. 24-2. 29 (1 H, m), 2. 43 (3H, s), 2. 51 
-2. 59 (1H, m), 2. 71-2. 81 (3H, m), 2. 88-3. 05 (3H 
,m), 3. 20 (3H, s) , 3. 32-3. 38 (1 H, m), 3. 49 (1H, d 
J = 1 1 . 7 H z) , 3. 71-3. 80 (2 H, m) , 4. 46 (2 H, s), 5. 

0 5 (1H, d, J = 6. 6 Hz) , 6. 90 (1H, s), 7. 25 (1H, dd, 5 
. 1, 7. 3Hz), 7. 61 (1H, d, J = 7. 3Hz), 8. 09 (1H, s), 
8. 26 (1H, d, J=4. 4Hz) 

ESI-MS Found \ m/ z 4 0 0. 2 [M + H] + 
[0 2 5 2] 

WkMM 3 0 

4- (2->7/7i-iV) t:V'Jyy©lI 

D 4 _ ( 2 -y7;7x^) -3, 6-yt Kn-2 H-fcT'J 1 -fc^vSfe 

SJjtfJ 2 9 — 4 -efflv^c 5— •7"H' ; e-2-"7;V^n — 4-^^JVH 0l J vvcoftfe 19 ^ 2 

7 8 4 m g tt#f; 0 

1 HNMR (300 MHz, CDCh) 5:2. 55 (2H, s), 3. 76 (2H 
, t, J = 5. 6Hz) , 4. 20 (2H, m) , 5. 19 (2H, s) , 5. 98 (1 
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H, s) , 7. 35 (7H, m) , 7. 55 (1H, m) , 7. 66 (1H, d, 1 = 7 
. 3 H z ) 

ESI-MS Found: m/ z 3 19 [M+H] + 
2) 4 - (2->7^7x-JV) tf^'J^> 
ttfttil 12-3tfflV»fc (3RS, 4 R S ) -l-^>v>-4-o - f'J^-^'J 
3 . i mm<Vitt> 19 &~±ffi 1 -Cif/i-fb^t/^fflV^miiMfU 12-3 

ESI-MS Found: m/ z 1 8 7 [M+H] + 
[0 2 5 3 ] 

£dt0 II 3 8 

(7R, 9 S) -7 - [_4_z (2-'>7;7x-Jl-) 0 v > - 1 - ± ^ * fJLl ~6 
. 7. 8, 9-rf7HFP-5H->^nA7'^ [bl tf V V > - 9 - * - JKPgEji 
«1?!|1 5-1 6T«V»ft (3R* , 4R* ) - 4 - o - h U tf^ V v > - 3 - * 

(3S*, 4S*) - 4 - o - h V 3 -^--;v^t>D tcfi 

jfrW 3 0 "e#;fc'ffrg-W*JBv^ L -IHUMtOIg^ff fc£vMlfcl±£GJfc0l 1 5 ~ 1 6 k 

1HNMR (300 MHz, CDC 1 3 ) 8 I 1. 67 (2H, m) , 1. 79 (5H, 
m), 2. 15 (4 H, m) , 2. 62 (3 H, m) , 2. 88 (1 H, m) , 3. 00 

(2H, m) , 4. 95 (1H, d, J = 9. 1Hz), 5. 36 (1H, b s) , 7. 
13 (1H, m) , 7. 32 ( 1 H, m) , 7. 43 (2H, m) , 7. 57 (2H, m 
) , 8. 36 (1H, d, J = 5. 0Hz) ESI-MS Found: m/ z 3 6 2 

[M+H] + 
[0 2 5 4 ] 
MikM 3 1 

(3R*. 4S*) - 4 - o - h 'J JV-tf^U v>- 3 -^JV^^^-^+^-^^T-^jB-J: 
Xjt (3S*. 4R*) - 4 - o - > 'J JV-I^^'J y>- 3 - ^ x ^r;V7) 



1) (3 RS, 4 S R) - 1 - ^ f ^ - 4 - o - h 'J - H°^'J y > - 3 - * iV^'^t^ 

M*»SI^T\ 2. 0M o - f 'J JW^^y>) A^D ? F-yxf J^-r^R 1 
1. 6 m L Wy xf JVX - f iH 8 0 m L III: - 4 0 tt 7 W 3 'J > (JfeftrkaSBft^* 
S&ftJ£t®Mt^ b V ^A^iMI U 1 . 8 0g©yWx 

>f- (?nn*n/^/-^=50/l) Ct^WLilll. 4 0g» 
fiSf#H^T\ 1.40 g<7)+ h5tKn79>5 0 m LftftCMT* '^A- 

tert-7'^yFO. 6 4 g fcj&llx., gi&T? 1 B#R5» L/c 0 RJfc»K«tfn£fcHfcfc* 

^77^- (^nn*M/^ ^y-;v= 5 0/1) K T^gPfiSJ L^Sffc^ 0 . 9 2 

1 HNMR (200 MHz, CDC 1 3 ) * I 1. 65-1. 90 (2H, m), 2. 0 
0-2. 30 (2H, m) , 2. 35 (6H, s) , 2. 8 9 - 3. 2 0 (4 H, m) , 
3. 42 (3H, s) , 7. 0 0 - 7. 2 8 (4 H, m) 
ESI-MS Found:m/z 2 4 8. 1 [M+H] + 

2) (3R*. 4 s * ) - 4 - o - b 7 J ;v- tf^v 3 -77;v^>^^ -+;v^^7-;v 

tsXtf (3 S* , 4R*) - 4 - o - h V ^- tf^V v>- 3 - # > HI ;* fiVx^r 

miE# 2005-3030878 
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^-v: 92/ 



«3frW2 2 - 3 -ej£Wc l „ i' -v*<f-fr-*ydu [2, 3 Kn- l H->f > 

K _ ;v _ 3> 4 ' -tf^y^y] oft*? 1 ? K±E1 ^Wfc<fc^to*fflv>*^ttt&t0ll2 2 
-3 fcRfilfc^tefcJ: «9 (3RS, 4 S R) - 4 - o - h U /U- tT^V 3 -fc/Wai? 

;xBM -^;l/a-^T-;v 2 8 7 m g £#fco 

1HNMR (2 0 0MHz, CDC 1 3 ) * : 1 . 38-1. 61 ( 1 H, m) , 1 . 7 
0-1. 85 (1 H, m) , 2. 37 (3 H, s), 2. 70-2. 94 (3 H, m) , 
3. 11-3. 26 (2H, m), 3. 26-3. 45 ( 1 H, m) , 3. 42 (3H, 
s) , 7. 00-7. 21 (4H, m) 

ESI-MS Found : m/ z 2 3 4. 3 [M+H] + 

±fB7*5#l 0 1 mgtjfc*fitt*5A (N^^ttHCHIRALCEL OD* 
5A, 2cmX25cm;0. 1 5 ■ / ^ ;3 r'9" -f V/n tf;V7^^-;v 

= 9 / 1 ; mm 1 5 mL/m i n) Tjfe^ffl U ftfrlf^ W : 1 4 . 5 

(3R*, 4S*) - 4 - o - h V ;v- tf^U v>- 3 -fc^J'BM -^;v-3i^7-;i/ 

5 lmgt klO^ (^#B#W : 1 7. 0^) RI (3 S* , 4 R* ) #4 7mg* 

#/: c (W#li*ra5£"C**fc*^ «Sl±> — #*3 R* , 4 S * , 3 S * , 

4R*#t Lfco ) 
3feff Wfi- ( 3 R * , 4 S * ) # 
1HNMR, E S I -MS IWJCo 

flc®^ ( 3 S * , 4 R * ) # 
1 HNMR> E S I -MS liyt^Vft |W|C 0 



niMM 3 9-40 

(7R, 9 S) - 7- C (3 R* , 4 S* ) - 3 - ^ Y frX-fr- 4 - o - h V JV 

-fcf^U v>- 1 - 6. 7. 8. 9-rf7^Kn-5H-y^nAy^ 

r b 1 tf 0 9 -:fr-;V& (7R. 9 S) - 7- f (3S*. 4 R* ) - 3 - 

r h Kn- 5 H-v^p^-7°^ fbl tf'J 9 -Jr-)l<<DMi& 

1) (7R, 9S) -9-tert-^f;Vy7f;Vy7^*'>-7- [ (3RS, 
4SR) - 3 1- *r ~s j] )V i£ — )V - 4 - o - h 'J fr— tf^ V W — 1 —4 to* ^ ^ ~ 
6, 7, 8, 9-tf5tFn-5H-y^nA77 [b] tfVv^ 

mmmi 5~i or*, 4 r* ) -4-0- h 

-;v^7tf± (3S* f 4S*) -4-0- hU^-tf^U 3 -*-;KZ>ftfc><9 fc» 

itfll 3 1 -C#7^7fe^»Jtu O (3RS, 4 S R) - 4 - o - h V ;V- Vf ^ U v 3 - * 

trl 7 4mg*ftfco 

2) (7R, 9 S) - 7- t (3 R* , 4S*) - 3 h^y*;V^;V- 4 - o - h 
i;;V-tf^i; 1 -xf;V^f-;i/] -6, 7, 8, 9-f f 7t Fa- 5H->7nA 

C b D tTU 9 j3±tM 7 R, 9 S) - 7 - [ (3 S * , 4 R* ) - 

3 _^ ^ ;v- 4 - o - h V fly- tf^V 1 ^ - 6 , 7, 8 

*IM9~10-2TIV^ (7RS, 9SR) -7- (*tfn [8-T^f-e^u 
[3, 2, 1] 1* (3' H) -/fV^>'/7 5>] -8-^^^^^) - 

9-t er t-7f^^^f^y'J^t^y-6, 7, 8, 9-r >7t K n — 5 H — "> 
^ [b ] t: 'J v ><7){t^ 0 t~±l3 1 ^#7^b^%£fflv>;Mftt±fC«J 9 ~ 10-2 

y 7 ^ f V t v - f^t Ittfffitt* 7 A (^^-t;Hi!CHIRALPAK AD*7 
A > 2cmX25cnu 2 ; 0 . l%yxfiV7ry, AarfV^ V7"nE>7 

;V3-;V=2 9/1 ; 11 2 OmL/mi n) T^BtU SfcfrlBfr (^SW^ : 62. 
6t» (7R, 9S) -7- C (3R*, 4S*) - 3 h * v 2/ ;V ~ ;V - 4 - 



[0 2 5 5] 
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?u^-?$ [bj tfV 9 -4—^4. 8mg*ifeW7r^iU, *I» t 



H (3 S 



2 . 9 2-3 
m) , 5 . 2 
0 - 7 . 5 0 
ESI -MS 



2. 3 

m) , 

(1 H, 
, 8. 3 
: m/' z 
S * , 4 R 



8 
3 
b 
3 



7 
1 
3 



Fpq .66. 

* , 4R'#t Lfco ) 
HJfefll 3 9 (Oit^) ( 3 R * , 4 S * ) # 
1HNMR (200MHz, CDC 1 3 ) 8 \ 1 
6 - 2 . 3 3 ( 4 H, m) , 

. 2 3 (4 H, 
0 - 5 . 6 0 
( 1 H, m) , 
Found 

4 0 <D4t&%0 ( 3 

1 HNMR (2 0 OMH z 
5 - 2 . 2 9 (4 H, m) 
3 . 4 2 (3 H, s) , 4 
b r d) , 7. 0 1-7. 

2 - 8 . 4 1 ( 1 H, m) 
ESI -MS Found 

[ 0 2 5 6 ] 
MM 4 1-42 

(7 R. 9 S) -7- C (3R * 



#£3 R* > 4 S* «>£3 S 



5 0-1. 
(3 H, s) , 2 . 5 3 
4 3 (3 H, s ) , 4 



9 4 ( 5 H, m) , 
- 2 . 9 2 (4 H, 



r d) , 
- 8 . 4 
4 0 9. 

* ) # 



0 0-7. 

( 1 H, m) 
[M+H] + 



. 8 9-5. 
3 0 ( 5 H, 



0 0 
m) 



2 . 

m) , 
1 H, 



0 



C D C 1 3 ) $ : 
2 . 3 8 (3 H, 
8 8-5. 00 
1 ( 5 H, m) , 



1 . 4 9-1. 92 
s ) , 2 . 5 1-3 
( 1 H, m) , 5. 1 
7. 4 0-7. 50 



(5 H, 
. 2 4 
8 - 5 . 

( 1 H, 



m) , 
(8H, 
6 2 
m) , 



2 . 0 
m) , 
(1 H, 
8. 3 



m/ z 4 0 9.4 [M+H] + 



4 S 



* 



) _ 3 - h k n^y >j f ;v - 4 - o - HJ ^- 



8 , 9 



tf^U y^- 1 -W ^ -6. 7, 

b 1 tf U y > - 9 - * - JViiS * ( 7 R . 

n ^ ^ 4 _ 0 - > ;v -^'Jy'/-l-^M fiVl -6 



3-KF 



9 S) -7- C (3 S* . 4R* ) 



8 , 9 -jr b 



7HFP-5H-y^PA7'j' f b 1 H°iJ y^- 9 -^ -^lOjt 

3 9-40-1 t^fctt^ 7 OmgOr f7t Fo77>3 mLiti:*/f T 

(^nn*H/^y-)^2 0/1) fc-C#l§Jlt*L (7R, 9S) 
- 9 - t e r t -yf;Vy^f^v7^^t^fy - 7 - C (3RS, 4SR) - 3 -fc F 
n ^c / ^^ ;V _ 4 _ 0 _]> 1 ;; V _K 0 ^iJv>-l-^;V^^^3 "6, 7, 8, 9-7"b 

7tFn-5H-y^nA7*^ [b] ^ V v> 4 5 m g *#fco 

i^^%^«f09~l 0-2 fcR!««:^TRje«:trv^ #yxf:y7^Wv 
-?S^t>4. 3mg***ffitt*5A (^tmCHIRALCEL ODtfvA. 
2cmX25cm; 0. 1%^7VA ^t* >/>f V 7>n ^V7^- ;V = 17 
/3 1 5mL/mi n) T^KU Mr®^ (Wfl i 1 5. 9 *G> (7 

R 9S) _ 7 _[ (3 R*,4S*) - 3 -tKn^y^f;v-4-o-F^-t^ 
ij'^-l-f^^) 7, 8, 9-rf7tKn-5H-y7nA 7 ^ [b] 

t ° rj ?jy- 9 _t-;V2 4mg*ife7*^77^1:l'C, IfclB^ 0BM$B£IB1 . 2 0. 
2#) H,P?(3S*, 4R*)#1. 8mg*lfe70777hU|f:o (Ml 

tZc ) 

imm 4 1 (Dit^m or*, 4 s * ) # 

1HNMR (200 MHz, CDC 1 3 ) 5:1. 40- 

4 (4 H, m) , 2 

3 . 3 8-3. 48 

5 ( 5 H, m) , 7 



2 . 2 9 ( 1 0 H, m) 



3 2 

, 3 

0 0 

. 8 



(3H, s) 
18-3. 

( 1 H, m) 
3 2-8. 



2 
2 
7 
0 



5 1-2. 
(2H, m) 

0 4-7. 
(1 H, m) 



8 1-3. 
( 1 H, m) 
4 0-7. 



1 0 
, 4 
5 0 



, 2. 

(2 H, m) 
9 0-5. 
( 1 H, m) 



ffifE# 2005-3030878 
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^ - v : 94/ 



ESI -MS Found : m/ z 381.2 [M+H] + 
HJfefll 4 2 ©ffrfrW ( 3 S * , 4 R * ) # 

1HNMR (200 MHz, CDC 1 3 ) * : 1. 40-2. 29 ( 1 0 H, m) , 2. 
32 (3H, s), 2. 50-2. 77 (4 H, m) , 2. 80-3. 07 (2 H, m) 

3. 18-3. 33 (2H, m) , 3. 38-3. 50 (1 H, m) , 4. 90-5 
0 0 (1H, m) , 7. 0 4 - 7. 3 2 (5 H, m) , 7. 4 0 - 7. 5 0 ( 1 H, m) 
, 8. 32-8. 40 (1 H, m) 

E S I -MS Found : m/ z 381.4 [M+H] + 
[0 2 5 7] 

H»J 4 3-44 

(7R. 9S) - 7- f (3R* . 4SM - 3- (l -b Fn^>- 1 -^fJV-xf 
;v) _ 4 _ 0 _ > ij ; y-e^0 y V- 1 ;Vp<^^1 - 6 . 7. 8 . 9-rb9^FP 

_ 5H -.>^ P ^ [bl bfU 9 - + -;v • lLzl£liillL L71i 9S 

) _7- [OS*. 4R*) - 3- (l-KFP^v-l-^f^-^ -4-0 
_ h v);v-h°^'J v>- 1 --f;V^+^1 - 6. 7. 8. 9-fh7bFP-5H-y^ 

fi«»H^T, 3 9-40-1 -e#7t^% 68mgC0rF7tKn77>2m 

Ll«C7jc^T3. OM^m^y^yn? F- yxf;vx- T ^i«8 7^L«r 
ijnx., »T?4 5»Lf:o RjSaEH^at*^^^^*'>f A^n5 K**8 7^L 
^i£fOf3 O^WLfco S 5. taefttlife^ f A'Vir* A y n 5 K« 1 

7 5 « l *jnx. i wmmw^tzo RBflu- 1 MTKm-fb-7- h v * ATMMfctjnx-ffcm^^v 

2 0/1) Ct«IL (7R, 9S) -7 - [ (3RS, 4 S R) - 3- ( 1 - K 
n^v- l -^+;v-^.+;v) - 4 - o - h V A>- tf^V 1 ~ * )V * ^ ;V J _9_ 

tert-7"^y^*y7-^t^fy-6, 7, 8, 9 -x h ~7 Kn- 5 H-~>* 

n^7°? [b] H"'J^>3 lmgWco 

£o*b£-to*gJftfll9~ l 0-2 hiM^fe^R^^v^ |!f>Wiy7^TV^ 

-S^ftl8mgt**jStt*5A (^•fefl/ttfiCHIRALCEL OD*7A, 2 
cmX2 5 cm; 0. 1%^xW5>, ^/>f V 7°n tf;V7* = - * = 9 / 1 

1 5mL/mi n) ^tM^ 1 5. 5 *<b (7R, 

9S) - 7- C (3 R* , 4 S* ) - 3- ( 1 - Kn*V- 1 - * f-;V-^^;V) - 4 
_ 0 _ j» i; ;v-e^'J Vy- 1 -W - 6, 7, 8, 9-f F7HFn-5H- 

v^n^7 0 ? [b] tfV v>- 9-^-^6. 4mg^ (fiy#B#W : 19. 2^ 

) frh. m (3S*. 4R*) #7. 3mg» (W#(±*RI5£^*> * 
,-/V^3R*, 4S**tfllJt3S* ) 4R*#i:Lf: 0 ) 

V) (7R, 9S) -7- C (3R*, 4S*) -3- ( i -t Fn^fy- 1 -^f;V-x 
_4_ 0 _hij;V-lf^iJv>-l-4;V^^;V] -6, 7, 8, 9-rF7tF 
n-5H-y^nAy^ [b] If V v^— 9 • 1L— SSWM&n 23 J: tJ* ( 7 R , 

9 S) - 7- [ (3 S * , 4R*) - 3- ( 1 - fc Kn*~> - 1 - 4 

_ 0 _ rj *jy- \ -4 - 6 , 7, 8, 9-r F7t K n — 5 H — 

HWJ 4 3 (Dit^m ( 3 R * , 4 S * ) # 

1HNMR (200 MHz, CD30D) * I 0. 79 (3 H, s) , 1. 00 (3H 
s) , 1 .- 2 3 - 1. 6 9 (2 H, m) , 1. 81-2. 33 (4H, m) , 2. 39 ( 
3H, s) , 2. 53-2. 91 (3H, m) , 2. 91-3. 24 (5H, m) , 3 
3 0 - 3. 48 (1H, m), 3. 56-3. 72 ( 1 H, m) , 3. 90-4. 07 ( 

2005-3030878 
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1 H, m) , 4. 4 2 (2 H, 
3 8 ( 5 H, m) , 7 . 5 7- 
E S I -MS Found 
HJHai 4 4 <Dtt&tyQ ( 3 
1 HNMR (2 0 OMH z 
s) , 1. 2 1-1. 69 
3 H, s), 2. 55-3 
57-3. 71 (1H, m) , 3. 
, 5 . 0 0-5. 10 ( 1 H, m) 
6 7 ( 1 H, m) , 8 . 2 1-8. 
ESI -MS Found \ m/ z 
[0 2 5 8 ] 
'■MM 4 5 

(7R, 9S) - 7- f (3 S* , 



s) , 5. 0 0-5. 1 0 (1 H, m) 
-7. 6 7 (1H, m) , 8. 2 3-8. 
m/ z 4 0 9.4 [M+H] + 



, 7 . 0 1-7. 
3 1 ( 1 H, m) 



S * , 4 R * ) # 
, C D 3 0 D) 8 

(2 H, m) , 1 . 
. 2 0 ( 8 H, m) 
9 1-4. 



7 
1 
4 



0 . 7 8 (3 H, s ) , 
82-2. 38 (4 H, 
, 3 . 3 0-3. 47 
0 9 ( 1 H, m) , 4 . 
0 1-7. 38 ( 5 H, m) 
( 1 H, m) 

0 9.4 [M+H] + 



1 . 0 0 (3 H, 
m) , 2. 4 0 ( 
( 1 H, m) , 3 . 
4 2 ( 2 H, s ) 
. 7 . 5 8-7. 



4 R 



) _ 3 -yfef-fr- 4 - o - h U JV- 2 



>•- 1 ^;V] - 6. 7. 8 

- 9 - + -;VO$aj£ r^QC* 
1) (7R gs) - 9- tert-7'f^y^^->7-JVt^fy-7- L 13b , 

4R * ) _3-* b 4 - o - f 'J - 1 - 

6 7 8 9 -th7tFn-5H-y^nA^^ [b] if'JW 

k»«15~l 6fMv^: (3R*, 4R*) - 4 - o - h V »- V 3 -* 

-£*fctt (3S*. 4S*) -4-o-HJ)V-^^r,-3-t-^ftWS 
&H3 lT'#fc (3S* , 4R*) -4-o-hO;v-H°^Vv>-3-*^*^m^f- 

^rib^mmmmi 5-1 e^WSi:^^^, m#»5 8mgt 
2 f(7R. 9S) -7 - C (3S», 4R*) -3-7W 

Jilfi 1 -e#^<b^® 5 8 m g <D^? 3mL#*i:*9MfcVffA 2 . 9mgM 

£ H ftlBHRft Lfco 2 M7»ffc+ > V * 2 m L S 2 l$W 

0°C^1 2 0M^f^ , Jf7A-y'ifiVx-f«4 0 /1 L*l)DXs 0 CT 4 5 

?nn*M/^;-^20/l) i:t«SL (7R, 9 S) -7- C (3S 

4 R * ) _ 3 _ 7 ^^- ; v- 4-o-f'J JV-t:^ 1 ; v>- 1 /U^f"^] - 9 - t e 
' rt _y W ^ W 7-Wy-6, 7, 8, 9-ff7tFn-5H-y^A 
7^ Cb] 'J y > 5 m g ^#^o # ^ 9 ~ 1 0 - 2 
RJEfciffv^ 3£*Hfc#W2. 2mg?:ife7 ; e^7 77;i:Lt#/:o 

1 HNMR (200 MHz, CDC 1 3 ) * *. 1. 50-1. 83 (7H, 

2 (3H, s) , 2. 0 5 - 2. 2 6 (4 H, m) , 2. 32 (3H, s) 



2 . 7 4 (2 H, m) , 2 
m) , 5. 20-5. 55 
1 - 7 . 5 0 ( 1 H, m) 
ESI -MS Found 
[0 2 5 9] 
3 2 



7 9-3. 32 
( 1 H, b r d) 

8 . 3 4-8. 

: m/z 3 9 3 



(4H, m) , 4. 9 0-5. 

(5H, 



, 7. 0 5-7. 
4 1 ( 1 H, m) 
. 1 [M + H] + 



3 1 



m) 
, 2 
0 0 
m) 



1 . 8 

4 8- 
1 H, 
7. 4 



(3 R S . 4 S R) -4-73^^ 



ffifE#2 005-3030878 
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^-v : 96/ 



^i&W 3 1-1 "Cffl o - h U ^ A 7"n ^ y<Dftt> >9 ^ 7 x-^?/^ v 

£»3frW8 - 1 tW^^^i DRlSfcfTV^ Mjb^tl2 1 0. 9mg^aM^ 

1HNMR (300 MHz, CDC 1 3 ) 5:2. 02-2. 07 ( 1 H, m) , 2. 3 
5-2. 49 (1H. m) , 2. 95-3. 16 (3H, m) , 3. 39-3. 48 (4 
H, m) , 3. 6 5 - 3. 7 7 (2 H, m) , 7. 2 2 - 7. 3 4 (5 H, m) 
ESI -MS Found: m/ z 220.3 [M+H] + 

[ 0 2 6 0] 

4 6-47 

(7R. 9S) -7- [ (3R*. 4S*) — 3 — ^ Fn^->^f ;v -4-7x^;v-t: 

i->f^^^)i/] -6. 7. 8. 9 -f f 7 H Kp- 5 H -y » n^T*^ [b 
1 bTU y>-$-*-fr&ZTf (7R. 9 S) - 7- f ( 3 S * . 4R* ) -3-fcKP 

j F .yp;^;l / -4--7 J ,-;V-tl°^ijy>-- 1 =JJU*±2)/} -6. 7. 8, 9 - X h 7 

1) (7R, 9 S) - 7- [ (3 RS, 4SR) -3 h * 4-7x- 
; v_tf^ij v>- 1 - 9- tert -7 )V *s 7 =• )V * * 6 

7 8 9 -rh5 1iKD-5H-'>i r nA7'^ [ b ] tf 'J v > 
' «f!l'l 5-1 (3R* , 4R* ) - 4 - o - h V JK- ^ V V > ~ 3 - * 

- ;v 3 fc (i ( 3 S * , 4S*) - 4 - o - > !J ;v - 1; U v > - 3 - ^- - ;v<7Mt t> 19 l~ 
^!)3 2-C»^b#W*fflV», 7- V ?7*f;V7 ^-7A7n 0 KiWitfL-15i 
^fcolSfcfrfcfcvvflftteatifcfll 15-16 fclTO&TJ&Ki: "J RJ£*frv>, *EH^% 
1 2 0mg^lfe7«7r^t Lt#/; 0 
ESI -MS Found I m/ z 5 0 9.4 [M+H] + 

2) (7R, 9 S) - 7- [ (3R* , 4 S* ) - 3 - Kn^^f ^-4-7x^ 
-tf^U 1 ->f ;v^^-;v] - 6 , 7, 8, 9-rf7tKn-5H-y^DA^ 

[b] ^'Jy>-9-tHK *J:lM7R, 9 S) - 7- [ (3 S* , 4R* ) - 3 - 
t K n ^ y ^ f ;V - 4 - 7 x ^. ;v - 'J y > - 1 - ^> ^ ^1 -6, 7, 8, 9-7- 
h?KFn-5H-'>^n^ Cb] if y 9 

HJfeflU 1-4 (7R, 9 S) - 7- C (3 RS, 4SR) -3-* 

*jv^-;v-4-o-f'J ;v- tf^ij - 1 -W fr* -3-^1 -9-tert -7f;>y 
^fjVy7^i^->-6, 7, 8, 9-f f7tFn-5H-y^n^ Cb] t?U 
*J><Dftt> *) K-tfB 1 T*#7^fc^?£fflv>|y&#!) 4 1 ~ 4 2 t |WM*&7r&K i •? ijO&fctr 
iM^ft^y7XTl^tv-?I^fttU4 0. 4mg#7^o :©y7^r^7 
-M?-*fStt*7A (^-b^ttSCHIRALCEL OD*7^^ 2cmX2 
5 cm; 0. l%yxf;V75 A^t>/^f V7°n tf;V7;^-;v= 17/3; flfciS 
1 5mL/mi n) -C5M£U MtH^ (£M»H 1 6. 3 ft) frh (7R, 9 S) - 
7 - [ (3 R* , 4S* ) _3-EKn^y^f;V-4-7x-;V- tf^V v>- 1 - "f 
;V^^-;V] -6', 7, 8, 9-rh7tFn-5H-y^nA7^ [b] 
t-A/U. 9mg**fe7^7r^at, «^ (§tHW 2 2 . 6#) i^ffi ( 
3S* 4R*) f 14. 8 m g ^^7*^7 7 X J: lt#/c 0 

(7R, 9S) -7- [ (3R*, 4S*) -3-tKnWf;V-4 
-7i-^-^'J^> - 1 ->f - 6, 7, 8, 9-rf7tFo-5H-y 

?u^y°9 [b] l£U 9 -^"-;V • 1 L-ffi^^^l 7. 4mgi > iU f (7R, 9 

S ) - 7- [ (3 S * , 4R*) - 3 -fc Kn^y^fJV - 4 -7x^ ;V- fcf^V v 
1 ->f jl/] _ 6 | 7, 8, 9 -r- h 5t FD- 5 H-^n^y* [b] tfVv^ 

miE# 2005-3030878 
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^-v : 97/ 



*mw 4 6 <7M ( 3 R * , 4 S * ) flt 

1HNMR (300 MHz, CD30D) 5:1. 35 (1H, q, J = l 2. 8 Hz) 

1 60 (1H, t, J = l 2. 5 Hz) , 1. 98-2. 39 (5 H, m) , 2. 6 
8 -3 24 (8 H, m) , 3. 30-3. 43 (2H, m) , 3. 69-3. 83 (2 
H, m) , 4. 45 (2H, s) , 5. 06 (1H, d, J = 7. 5Hz) , 7. 2 1- 
7. 36 (6H, m) , 7. 63 (1H, d , J = 7. 5Hz) , 8. 27 (1H, d, 
J = 4 . 5 H z) 

ESI -MS Found \ m/ z 367. 1 [M+H] + 

mmm 4 7 <tmi^% ( 3 s * , 4 r * ) # 

1HNMR (3 0 0MHz, CD30D) * : 1 . 35 ( 1 H, q, J = 1 2. 4Hz) 
1 56-1. 65 ( 1 H, m), 1. 98-2. 43 ( 5 H, m) , 2. 67-3. 
2 4 (8H, m) , 3. 3 0 - 3. 4 3 (2 H, m) , 4. 45 (2H, s) , 5. 06 
(1H, d, J =6. 8Hz) , 7. 21-7. 36 (6H, m) , 7. 62 (1H, d 
, J = 7. 6Hz), 8. 27 (1H, d, J = 5. 2Hz) 
ESI -MS Found: m/ z 3 6 7. 1 [M+H] + 

[ 0 2 6 1 ] 
SHfitil 3 3 

(3RS. 4SR) -3-7^tP^f^-4-o - h'J^^ ')y> 

1) ( 3 r s , 4 s r) — (i - ^f - 4 - o - h 'J -^v - 3 - 'f ;v) 

— ;v 

g##HSCT\ 3 1-1 (3 R S , 4 S R) - 1 -> + 4 - o - MJ 

;vtf^i; 3 f^i^rJV 5 0 0 m g<7)x b7t Fn77>2 OmL 

S9tH 0 C KT^^ffc 'Jf-7A7^5-7A 1 5 2 m g 4: in *. ^ 0tCt3 055- L tz 
o KtiSm-* 0 . 1 5 m L , 15 %7K®Ht+ h V W« 0 . 1 5 m L *5 X tf*. 0 . 4 

7i^nv^77^ - (?nn*W/^;-i^ 7 0/3 0) Kt^*i»L*fll 
ffrfrW 4 7 0 m g *3fe*tfeilM*W k LTftfc. 

1HNMR (4 0 0MHz, CDC 1 3 ) * : 1. 73-1. 81 (2 H, m) , 1. 9 
4 (1H t, J = 1 1 . 0Hz), 2. 00-2. 07 ( 1 H, m) , 2. 15-2. 
18 (1 H, m) , 2. 3 1 (3H, s) , 2. 3 5 (3H, s) , 2. 5 5 - 2 6 2 

(1H m), 2. 94-2. 97 ( 1 H, m) , 3. 19-3. 26 (1 H, m) , 3 
39 - 3. 48 (1 H, m), 7. 05-7. 18 (3H, m), 7. 22-7. 25 

( 1 H, m) 

ESI-MS Found:m/z 2 2 0. 2 [M + H] + 

2) (3RS 4 S R) - 3 - 7 )V * u )V - 1 4 - o - h V 2> > 
»j£0|l 5-2tffiv»fc (3 S* , 4 S* ) -3-tbW-4-o-b 

y y _ ]_ -^^.fyf t e r t -7+;Vx^f JVOf^ >3 1 T-#7Hb-»£JEV>& 

1HNMR (4 0 0MHz, CDC 1 3 ) * I 1. 77-1. 83 (2H, m), 2. 0 
1-2. 09 (2H, m) , 2. 19-2. 36 (1H, m) , 2. 31 (3H, s) , 

2 36 (3 H, s), 2. 64-2. 71(1 H, m), 2. 93-2. 98 (1 H, 

m) , 3. 10-3. 14 (1H, m) , 3. 94-4. 21 (2H, m) , 7. 06- 
7 . 2 2 (4 H, m) 

ESI-MS Found: m/ z 2 2 2.3 [M+H] + 

3) (3RS, 4SR) - 3 - -7;l/ + n ^ +;V- 4 - o - h V /utf^V v> 

8fifl2 2-3 , elv^l, 1* -v^f-;v-^tfn [2, 3-vtKo-lH-r/ 

h ^ 9:7 ^_ (^^-9-^/1^^^=7/3) -C«1L^ ^H-fk^SrSS-fe^W 
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1HNMR (4 0 0MHz, CDC 1 3 ) * I 1. 63-1. 79 (2 H, m) , 2. 0 
5-2. 14 (1H, m) , 2. 32 (3H, s) , 2. 7 0 - 2. 7 7 (2 H, m) , 
2 83 (1H, td, J =4. 0, 11. 7Hz), 3. 15-3. 20 (1H, m) 
, 3. 36 (1H, d d, J = 3. 0, 12. 3Hz), 3. 95-4. 23 (2 H, m 
) , 7. 0 8 - 7. 2 6 (4 H, m) 

ESI-MS Found:m/z 2 0 8. 1 [M+H] + 
[ 0 2 6 2 ] 

%1ikm 4 8-49 

(7R. 9S) -7- [ (3R*. 4S*) -3 - 7^tn^f ^ - 4 - o - HJ 



u ! _ 6 . 7, 8. 9 - T Y 7 K P - 5 H - v g P ^ "f V [b] 



^ a yy>-9-t-iW 1 L-ISitiB^ (7R, 9 S) - 7- [(3S* t 4R 



o 



H»l 5-1 6-efflv>7t (3R* , 4R* ) - 4 - o - h V e^V $»- 3 -* 

(3S*, 4S*) - 4 - o - h 0 ;v- 3 - - (T>\Xt> *) KM 

&W3 3x-%tztt<gko*m^, L-m^mM.ik<vi:nzftt>%^imi^mm 1 5 ~ 1 6 1 

:©Vr 1/ 1 v-a^***Stt* 5 A (^•fe^ttSCHRALPAK AD 
^A, 2cmX25cm;0. 1 % yxfjVJ 5 >\ ^/>f V 7"n e ^7JV a - 

^=9 5/5:18 2 OmL/m i n) Tfl-fllU ^flf^ («*$B#W : 1 2 . 5 

(7R, 9S)-7-[(3R*,4S*) - 3 - P ^ 4 - o - h V 

;vn°^'; y^- i -^;v^;v] -6, 7, 8, 9 -r h 9 H KP- 5 H- 

[b] tTU 9 -^-;V 7 . 2mg^fefe7^7T^tU, » : 

13. 3^) frh. m (3 S* , 4 R* ) #10. 4mg*ife7^7T^tU^ 
(W#ti*F55fc-e**;fc*> -*£3 R* , 4S*#L 4R 

^I*OT*l"C (7R, 9 S) -7- [ (3R* , 4S*) - 3-7 
;v^-n^ f-;v- 4 - o - h 0 ;nf^U 1 -A ^;V] -6, 7, 8, 9-rf7 

t Kn _ 5H _y^ D A7^ [b] tf V v>- 9 • 1 L-SEK^R^i^ (7 
R 9 S ) _ 7 _ [ ( 3 S * , 4R*) -3-7;V^P^^;V-4-o-h i ;;V fc?^ V v 

-6, 7, 8, 9-f F5t f'n- 5 H->?OA^ [b] tf V 

«f !) 4 8 <Dft&m ( 3 R * , 4 S * ) # 

1HNMR (4 0 0MHz, CDC 1 3 ) * : 1. 62-1. 86 (5 H, m) , 2. 0 
2-2. 31 (5H, m) , 2. 31 (3H, s) , 2. 57 (1H, d, J = 7. 3H 
z) , 2. 64-2. 71 (2H, m) , 2. 85-2. 92 (1 H, m), 3. 00- 
3. 02 (1H, m), 3. 14-3. 18 (1H, m) , 3. 95-4. 22 (2 H, 
m) , 4. 93-4. 96 ( 1 H, m) , 5. 41 (1H, brs), 7. 06-7. 2 
5 (5H, m) , 7. 4 2 - 7. 4 4 ( 1 H, m) , 8. 3 3 - 8. 3 5 (1 H, m) 
ESI-MS Foundlm/z 3 8 3. 3 [M+H] + 
$mm 4 9 <7>ik&® ( 3 S * , 4 R * ) # 

1HNMR (4 0 0MHz, CDC 1 3 ) 81 1. 62-1. 86 (5H, m), 2. 0 
4-2. 29 (5H, m) , 2. 31 (3H, s) , 2. 5 6 - 2. 5 8 (2 H, m) , 
2. 65-2. 72 (2 H, m) , 2. 85-2. 92 (1 H, m) , 2. 97-3. 0 
0 (1H, m) , 3. 16-3. 20 (1H, m) , 3. 9 5 - 4. 2 2 (2 H, m) , 
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(1 H, brs) , 7. 06-7. 
8. 33-8. 35 ( 1 H, m) 
3 [M+H] + 



2 5(5 



4. 93-4. 96 ( 1 H, m) , 5. 40 
H, m) , 7. 4 2 - 7. 4 4 ( 1 H, m) 
ESI -MS Found:m/z 383 
[0 2 6 3 ] 

SHftfll 3 4 

(3RS. 4SR) -3- ^^^-4-0- 

1) (3RS, 4SR)-1, 
0'CtC-C»ii'W3 3-l-C#fc ( 3 S R, 4RS) - 

0 t - * k -emu ma j^m^K* + > u * a 7K*m \- x m^m 

;V _ 4 _ o _ > ij ;vtf^ij v>- 3 -4 ^ f-;VJ.Xx;V 3 2 1 m g SrWfco 

b**H*CT, 0°C^-C#etL/c^%3 2 lmg?)fl>7i; Fn77>5mL» 

*7A7n-7^*77^- ( A ^y/St^^=2/1) KT^HiafKL^®^*" 

1 6 6 m g Sr*ll&^«» £ 



<Jxz. 



: 0 . 6 6 (3 H, 
(2 H, m) , 2 . 



dd, J = 0 . 7, 
3 5 (7H, m) , 



6 . 

2 . 



3 [M+H] + 



1HNMR (4 0 0MHz, CDC 1 3 ) 8 
6 H z) , 1 . 7 4 (3H> m) , 2 . 0 6 
9 4 (2H, m), 7. 13 (4H, m) 
ESI-MS Found:m/z 204 

2) (3RS, 4SR)-3-^^4-o-HJ^'Jy^iI 
' «&H2 2-3T?fflv^l, i'-v^f-;V-Xtfn [2, 3-vtKn-lH-^ 

- 3 «t 0 RiSSrfi^ iUEl^% 1 3 2 m g &#^o 

1HNMR (400 MHz. CD30D) 8 \ 0. 57 (3 H, d. J-6. 
1 . 5 4 (3 H, m) , 1 . 8 2 (1 H. m) , 2. 2 5 (3 H. s ) , 2. 
. m) . 2. 53 (1H, m) > 2. 65 (1H, m) , 3. 02 (1H, m) > 7 . 0 
4 (4 H> m) 

ESI-MS Found:m/z 190. 2 [M+H] + 
[0 2 6 4] 

1 - 6. 7. 8- ()-fF7il KD-5H-y7nA7^ f b 1 HUv^ 

q -Or-fr . i L-jgai^.trr (7 R. 9S) - 7 - J ( 3 R * . 4 S ) i 



6Hz) , 
2 9 ( 1 H 



— 4 — o — 



8 



9-f >7t:FP 

_ RH -v»nA7j> [bj ii')y>-9-t-^' l L -SgBt^tBi 
gttftl 5-1 6T?fflvvfc (3R* ; 4R*) -4-o-hU A>- 3 - J 

(3S*. 4S*) -4 - o - h 'J ^-^'J 5? V - 3 - t-JKOft*>0 c» 
^ 3 4 ^fctt^fcfliv^ L -ffiSm^bOX*l£trt>& Wlilfil»i?ll 1 5-16J: 

CHIRALPAK AD*7A, 2 cmX2 5 cm ; 0. l%yiWrA Ajt 

y-;v=3 3/1) -e^SIL. ftftmfrfrh (7R, 9S) -7- [ (3S , 
4R *) _ 3 _p?f-;v_ 4 _ o - 1- ij ;vtf^U 1 -6, 7, 8, 9 

_ f f9tKD _ 5H -^DA7*^ [b] f'Jv>-9-t-;V8. Img«:*fe7t 
^r^Lt,tt^9W(3R*, 4S*)#8. Jmg^^T^L 
•Cf/co (W*tt*H5fe-?**fc*>. -75£3 S *, 4R*#^i*^3R 
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9 S) - 7- [ ( 3 S * , 4R*) - 3- ^^;v-4-o-h';;V tf^U v V - 1 - -i 
-6, 7, 8, 9-fF7HKn-5H-y^A77 [b] \£Vi?>-9~ 

1. 9mg^if f (7R, 9 S) - 7- [ (3 R* , 4 S* ) - 3 
_^^) l/ _4_ 0 _ pj^^v v>- l-^f;V^f-;V] -6, 7, 8, 9-7->9HK 
n _ 5H _.>^n^ [b] kfuy>- 9 1 L-L-S5fifc*l 0. 9mg 

5 0 <Dft&® ( 3 S * , 4R* ) # 
immm 17. 4 55- (jfe^Ste* 9 A ; *r>f ^;vttii C HIRALPAK AD*7A 
, 0. 46c mX 25cm; 0. l%yxf;V7?>, A^t>/x^;-;l/=5 0/1 
; "EiS 1 m L/m in) 

1HNMR (400 MHz, CD30D) 8:0. 78 (3H, d, J = 6. 6 Hz) , 
1. 35 (1H, q, J = l 2. 5Hz) , 1. 60 (1H, t, J = l 2. 5Hz) , 
1 94-2. 15 (3H, m) , 2. 25 (2H, m) , 2. '3 6 (3H, s) , 2. 
76-2. 89 (4 H, m) , 3. 08-3. 16 (3H, m) , 3. 40 ( 1 H, t, 
J = 12. 8Hz) , 3. 6 3 - 3. 7 2 (2 H, m) , 4. 45 (2H, s) , 5. 0 
6 (1H, d, J = 6. 6Hz) , 7. 0 8 - 7. 2 7 (5 H, m) , 7. 61 (1H, 
d, J = 7. 3Hz) , 8. 26 (1H, d, J=4. 4Hz) 
APCI-MS Found: m/ z 3 6 5. 2 [M+H] + 

HJfefll 5 1 <Dft&® ( 3 R * , 4 S * ) # 

^|B|18. 8fl-(**fitt*?A;^^tt»CHIRALPAK AD* 7 A 
. 0. 46cmX25cm;0. l%yxf;V7rA A^f>/x^;-;v=5 0/1 
; i^ilS 1 m L/m in) 

1HNMR (400MHz, CD30D) 8:0. 78 (3H, d, J = 6 . 6 H z) , 
1. 34 (1H, q, J = 1 2 . 0Hz), 1. 60 (1H, t, J = 1 2. 8Hz), 
1 92-2. 14 (3H, m) , 2. 2 5 - 2. 3 6 (2 H, m) , 2. 36 (3H, 
s) 2. 76-2. 87 (4H, m) , 3. 06-3. 15 (3 H, m) , 3. 39 ( 
1H', t, J = 13. 2Hz) , 3. 6 4 - 3. 7 0 (2 H, m) , 4. 42 (2H, s 
), 5. 05 (1H, d, J = 6. 6Hz), 7. 07-7. 26 (5H, m) , 7. 6 
0 (1H, d, J=6. 6Hz) , 8. 25 (1H, d d , J = l. 0, 4. 4Hz) 
APCI-MS Found: m/ z 3 6 5. 2 [M+H] + 
[0 2 6 5] 
5 

(3RS. 4SR) - 4-7^^;v-3 Vy_£2MM 

1) (3RS, 4SR) - (1-^^-4-7x^-^^-3-^) 
— )V 

& ( 3 S R , 4RS) - l-^f*-4-7x-^-e^J V >- 3 
o.Xr;VfflU-C»^13 3-1 fcR»4^&^J: «JRJ&*fTV», f»ffcl=i-% 1 3 6. 7m 

1HNMR (400 MHz, CDC13) a : 1. 77-1. 93 (3H, m), 1. 9 
9-2. 09 (2H, m), 2. 24-2. 33 (4 H, m) , 2. 92-2. 95 (1 
H, m) , 3. 16-3. 25 (2H, m), 3. 40 (1 H, dd, J = 3. 7, 11 
. 0Hz) , 7. 17-7. 20 (3H, m) , 7. 2 4 - 7. 3 0 (2 H, m) 
ESI-MS Found:m/z 2 0 6. 1 [M+H] + 

2) (3 RS, 4SR) - 3 "f-Jls— 4 — 7.x — JHf^V W • 1 
S£»J 3 4-lffflv>ft ( 3 R S , 4 S R) - ( 1 - 4 - o - h V ;V tf ^ V v 

>_ 3 -^ ;v) _p{^y-^^*3*)^JiSBl^#^b^*fflv>Sl5^l±«lit^3 4- 
1 fcR|*^SCJ: ^£'»f^f:M^Sl«8-l h»^Cl; •? RJK 
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1HNMR (4 0 0MHz, CDC 1 3) 8 



1 . 9 7-2. 
9 ( 1 H, m) 
7 . 19-7. 
E S I -MS 
[0 2 6 6] 
■MM 5 2-5 
(7 R. 9 S) 



0 2 ( 1 H, m) , 
, 2 . 9 5-2. 9 
4 5 (5 H, m) 
Found I m/ z 



2 
7 



2 3 - 
(1 H, 



0 
2 . 

m) 



7 5 
3 8 
. 3 



(3 H, d, 
(3 H, m) 
5 3-3. 



J = 6. 2 H z ) 
, 2 . 6 1-2. 

6 3 ( 2 H, m) 



17 6.3 [M+H] + 



-7- r (3 R* . 4 S * ) - 3 ;v - 4-7 



— -6, 7. 8 

9 _ ^ _ ; V . i l -mmm& x v ( 7 r , 9 s ) 



4 R * ) - 3 



- 7 - r (3 s 




~mmmi 5-1 6-cfflWc (sr* , 4R* ) -4-o-b^-^y>;-3-* 

-;vt^ii (3S*, 4S*) - 4 - o - h V ^ - b!^ 'J y > - 3 - 1 - /KOft *> D 1 8 
»J 3 4 -c#/c<b-£r%£Jlv^ L -ffl5Bfc«['fb^xe*^T*3ftv>'fibtt^Jfc« 1 5 ~ 1 6 t 

CHIRALCEL O D * 9 A , 2 c m X 2 5 c m ; 0 . l%yxfjV7r/, A^ff 
yyn tf;VT;V3-;V= 1 9/ 1 ) -C^-MIL, ffe^Tlffl^'b (7R, 9 S) -7- 
[ (3R* 4S*) - 3 — ^ -f-^- 4 - "7 i — /Hf-^V v > — 1 --f f"^] —6, 
7 8 9-f>?KKn-5H-^n^ [b] W V>- 9 2 0 . 3 m 
g i*fe7*A/7r^tLt, (3 S* , 4R*)#21. Omg^i^T 

WT^iUftfc, (W#li*ra3fet?**^«>^ Ml±> — 3 R* , 4S*#t 
, «£3 S* , 4 R* b/co ) 

9S ) _ 7 _ [ (3R*, 4S*) -3-^^-4-71-JV^'J a J>- 

- 6 7, 8, 9-ff7tFn-5H-y^A^ [b] \£W>-9-* 
-;v • 1 8. 8mgW (7 R, 9 S) -7 - [ (3 S* , 4 R* ) -3 

_^ 4 _<7 ^^;vtf^V l -4 -6, 7, 8, 

-5H-^a^ [b] t°Uv>-9-^-;v 

5 2 <DW&m ( 3 R * , 4 S * ) # 

ft#l$|iq 12. 0 ^ Ofc9*flH5: * 9 a ; ^ ^;i4± 

0. 46c mX 25cm; 0. l%yxf;V7r/ 
= 1 9/1 ;11 lmL/min) 
1HNMR (3 0 0MHz, CD 3 0 D) 8 I 0 . 



9-r b?H K n 
1L-I5KI3 0. Omg^r^tL 



"CHIRALCEL OD*7A, 

yy°u ;v 7 ;v ^ - ;v 



1 . 2 8-1. 
4 ( 6 H, m) 
3 . 3 1-3. 
s) , 5. 0 6 
6 0-7. 63 
ESI -MS 



( 1 H, m) 
7 3-2. 

m) 



3 6 

4 2 ( 1 H, 
( 1 H, d, 
( 1 H, m) 

Found 



8 



1 

4 
3 



J = 6. 
, 8. 2 
m/ z 
* . 4 R 



. 5 5-1. 

(3 H, m) 
. 6 2-3. 
3 H z) , 
5 - 8 . 2 
3 5 1. 1 



7 6 (3 H, d, 

6 3 ( 1 H , m) 
, 3 . 0 0-3. 

7 2 (2 H, m) 
. 2 0-7. 



7 . 

7 ( 1 H, m) 
[M+H] + 



3 5 



J = 6 . 3 H z ) , 
, 1 . 9 4-2. < 
14 (3 H, m) , 
, 4 . 4 3 (2 H, 
(6 H, m) , 7 . 



$mw 5 3 <d \\&m ( 3 S * , 4 R * ) # 

^#Bf n 15. 1 # (ft^flm* 9 A ; *r>f ^r^ilC HIRALCEL OD*7A 
, 0. 46cmX25cm;0. l%y'xWrA a^V/-{ y7n^7JV3- 
;i/= i 9/1 ; Jj£& 1 mL/m i n) 

1 HNMR (300 MHz, CD30D) 8 \ 0 . 75 

1. 28-1. 38 ( 1 H, m) , 1. 55-1. 63 

7 (6H, m) , 2. 7 2 - 2. 8 8 (3 H, m) , 3 



(3H, d, 
( 1 H, m) 
0 0-3. 



J = 6 . 4 H z) , 
, 1 . 9 4-2. 4 
16 (3 H, m) , 
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4 2 ( 1 H, 
(1H, d, 
( 1 H, m) 

Found 



m) , 
J =6 

, 8. 

m/ z 



. 6 0-3 
8 H z) , 
5 - 8 . 2 
3 5 1. 1 



. 7 9 (2 H, 
7 . 19-7. 

7 ( 1 H, m) 
[M + H] + 



m) , 4. 4 3 (2 H, 
3 5 (6 H, m) , 7 . 



3 . 3 1-3. 
s) , 5 . 0 6 
6 0-7. 65 
ESI -MS 

[0 2 6 7] 

tfcfifll 3 6 . 
(3RS. 4SR) - 3 -> h ^v^f-JV- 4 - o - h U ;l/-fc^U 

1) (3RS, 4SR) — (l-^>^;V-4-o-h 1 J;V-t°^Vv>-3-f^) 

«jfrW3iT?l»fc ( 3 r s , 4sr) -4-0- h';;v-tr^vy>--3-^;v^>m 

4 0mg^>v>7 , o?F0. 2 5mL*JDx.70fei. 5HWi#L^ 

« immikM^mm l«m+ h; * a -ck* l tz&, «etii * t tz „ mm 

liy>j^>^nv|>^77^ (^^f^V/W-^^^= 9/ 1) ttMIL (3 
RS 4SR) - l - ^>y ;V - 4 - o - h 'J ^- ^ 'J y > - 3 - * ;V*'>f ^ f 
^r-;V4 6 3mg^/:. #&*Lfc<t£-%*fflv^ 3 3-1 RHfcfc^tfcfc i 0 R 

ts*ffv>, ^yn-fk#w 3 6 0 m g Hlfcc 

1HNMR (200 MHz, CDC 1 3 ) <? : 1. 
2-2. 2 8 (3H, m) , 2. 3 0 (3H, s) 
2. 91-3. 05 (1H, m) , 3. 18-3. 

5 ( 1 H, m) , 3 . 5 0 - 3. 7 0 (2 H, m) 
ESI-MS Found:m/z 2 9 6. 3 [M+H] + 

2) (3RS, 4 SR) -3-^ b^rv^^^-4-o- h V;V-^°^V v> 
fi&ffil (3 RS, 4RS) -3-H Ko^/-4-o-HJJl'-^ 

i^l 4-2 tlWtff^ft^J: DJRiSfcfTVS (3RS, 4SR) -l-^>v>-3 
b^^-^V- 4-o-f'J ;v- tf^V v>> 4 3 mg tftfco h thtzft&m * * 9 
y-;V3mLCi)|Ll 0%^7v7A-I*» (AD) 2 Omg^Dx, 7X«#H^ 
T, Ifif 1 5\%mWmL?z 0 
flEfc^JEW* Lillet 2 8 m g £#7to 
1 HNMR (200MHz, CDC 1 3 ) * : 1. 

3 2 (3 H, s) 
3 . 3 3-3. 



6 7 - 1. 8 8 (2 H, 
, 2 . 5 4-2. 69 
3 1 (2 H, m) , 3 . 
. 7 . 0 2-7. 44 



m) , 
(1 H, 

3 1 - 
(9 H, 



1 . 

m) 
3 . 

m) 



9 



2 . 

m) 



0 - 2 . 2 1 ( 1 H, m) , 
3. 02-3. 28 (5 H, 
2 ( 4 H, m) 
ESI -MS Found 

[0 2 6 8] 
mMWi 5 4-55 
C 7 R . P-S) - 7- f (3R* 



69-1. 83 (2 H, m) , 2. 
, 2. 58-3. 02 (4 H, m) 
50 (1H, m) , 7. 02-7. 



0 



m/ z 2 2 0.3 [M+H] + 



4 S* ) 



^ ij v y - 1 -^;v^;vl -6. 7, 8, 



- 3 — > - 4 - o — h 0 ;V— ^ 

9 — g- ]> g n Kn— 5 H-'>^ n^-7°^ Cb 
j gjj 9 -^--;y • l L-MSl^&J;^ (7 R. 9S) - 7- f (3S* . 4R 

* ) -3-^f^->^fjy-4-o-F 1 JJV-^ 1 )y>-l-^^^ J ^ ~ 6 - 7 
8i 9 - f i>7 t :Kp-5H-^P^ r b 1 v>-9-^-JV ; 1 

HJfefO 1 5-1 (3R* , 4R* ) -t 

-*Sfctt (3S*. 4S*) -4-o-hU;v-tf^v> ? >-3-^-;vwftfc>9^» 
Tt^S 3 6 -e#/s^%£J3v^ l -JB^mifcftwiefctrfcfcvHfett^ifcfli l 5 ~ l 6 
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s<-i? : 103/ 



D*5A, 2 c mX 2 5 c m, 2 «IS ; 0 . l%y'xf;V7 5>, Mt>/^v^n 
H>7;V3-;l/=2 9/1 ; %j& 2 OmL/m i n) U $fcfrW#* ($^W<3 : 

32. 0#) (7R, 9S) -7- C (3S*, 4R*) - 3 - * h *~>^ 4 

_ 0 _ j. i; ; v_ y ^_ ]_ _^ - 6 , 7, 8, 9 - r h 9 t K D - 5 H - 

*sW^"?9 [b] If V v>- 9 -*-/H lmgSr. (fitf#l$IH! : 3 4. 4fr) 

frb, m (3R*, 4S*) #13mg^#^o (Wig-tejfeEIJg-e** fctf), «JC±> — 

iSBfflfli'^ £ > * y -;wc?#MU ^;voL-TOm£ftflx.v§il£@*U (7R, 

9S) - 7- [ ( 3 S * , 4R*) - 3-^ f^y^f;V - 4 - o - h V >U- tf^V v > 
-l-^;Vpif;V) -6, 7, 8, 9 -t h y t Ktt- 5 H-->? (b] l£'JS> 

>- 9-*-;V • 1 L-S^mia^i^ (7R, 9 S) -7 - C (3 R* , 4S*) -3 
> ^i/^ f-fr— 4 - o - h V 1 - 6 , 7, 8, 9- 

Hife^ 5 4 tfMb^% ( 3 S * , 4 R * ) # 

1 HNMR (200MHz, CD30D) 8 11. 22-1. 43 ( 1 H, m) , 1. 5 
0-1. 69 (1H, m) , 1. 88-2. 35 (4 H, m) , 2. 36 (3H, s) , 
2. 42-2. 66 ( 1 H, m) , 2. 70-2. 96 (2 H, m) , 2. 96-3. 4 
8 ( 1 1 H, m) , 3. 62-3. 82 ( 2 H, m) , 4. 43 (2H, s), 5. 00 
-5. 11 (1 H, m) , 7. 03-7. 31 (5H, m) , 7. 57-7. 67 (1H 
, m) , 8 . 2 1-8. 30 (1H, m) 

ESI-MS Found: m/ z 3 9 5 . 4 [M+H] + 
%MW 5 5 <Dft&® ( 3 R * , 4 S * ) # 

1 HNMR (2 0 0MHz, CD30D) 5 ! 1 . 21-1. 43 (1H, m) , 1. 5 
0-1. 69 (1H, m) , 1. 8 7 - 2. 3 3 (4 H, m) , 2. 34 (3H, s) , 
2. 40-2. 62 ( 1 H, m) , 2. 69-2. 96 (2 H, m) , 2. 96-3. 4 
8 (1 1 H, m) , 3. 60-3. 83 (2 H, m) , 4. 42 (2H, s), 5. 01 
-5. 11 (1H, m) , 7. 03-7. 31 (5H, m) , 7. 58-7. 67 (1H 
, m) , 8 . 21-8. 30(1 H, m) 

ESI-MS Found: m/ z 3 9 5.4 [M+H] + 
[0 2 6 9] 

»jt«3 7 

(3R*. 4R*) - 3 -T § y f-;v- 1 4 - o - h ]) ;v- tf^V 

1) (3S*, 4R*) - ( 1 — VJV- 4 - o - h V /U- fcf^V v>- 3 )V) -* 

«fiW3 6-l"CfflV»* ( 3 R S , 4SR) - 4 - o - h U fr- ^ V S> > - 3 - fj 
tf>Wt* f^iXf^©ftt? >9 KSWitfl 3 1 -e#^ ( 3 S * , 4 R * ) - 4 - o - h 0 ^ 
-bf/^i; 3 - j&^sKv®?^ 3-)Vx-X'rfr : fcM^&1&te$L&W 3 6-1 t l^ft&RJfo 

2) (3S*. 4 R* ) - 3 -TV K- 1 4 - o - h U ;V- tf^U v> 
±|B 1 -e#fcfk^-^J 0. 3 6g(O^OD*M7mL h 0 T 5 > 3 4 0 ju 

Li3 * yK)V*=.)V?uV K 1 4 2 M LfcflniU ^fit? 1 B$»l*#Lrt:o EEiSK 

^f;V*;VA7^ K 5 m L fcifiMSU T SMfcf- hV^Al 9 8 m g * 8 0 2 B# 
Sl^y^yjv^^A^n^f^?^ - (^^r-9->/ft^^f-;v= 3 / 1 ) KXfrM 

mm Lmmit&b 3 9 3mg*nft. 
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3) (3R* , 4R*) - 3 -75 J ^f-^V- 1 4 - o - h V >l/— tf-^U v 

±15 2 Tlffcft^ 3 9 3 mgOf f7t Kn75>8mL iftifcC *0 . 8 ra L is =fc 

t^y'J*r>*7A^n-7^7 7^ ( 1 967 >^-77fc> 
JV= 1 0 / 1 ) i:-C*iilLi»* 3 5 3 m g £#fco 

1HNMR (2 0 0MHz, CDC 1 3 ) 8 1. 65-2. 12 (5H, m) , 2. 2 
0-2. 37 (1H, m) , 2. 30 (3H, s) , 2. 4 2 - 2. 6 0 (2 H, m) , 
2. 91-3. 04 (1H, m), 3. 21-3. 32 (1 H, m) , 3. 50-3. 7 
2 (2 H, m) , 7. 0 0-7. 41 (9 H, m) 
ESI -MS Found: m/ z 2 9 5.3 [M+H] + 

[0 2 7 0] 
Wftfll 3 8 

(3S*. 4R*) -3- (^^^^»-^7^-^fJV) -4-o-l''J^-^ /< 

1) (3 S* , 4R*) - 1 v;v- 3 - (^^>^^*-^7^-^f;v) -4 

-o-HJ tf^u v> 

1^$] 3 7 t?#7^'fb^-% 1 8 3mg0^nn 3 mL||C h V ^f^7 5 > 2 1 

7 Lis £*>V * n y F 7 2 ^ L fcirax.. Sfit4 0^#Uo RJS«t 

^flMfrfr* 1 9 4 m g £#7^ 

2) (3S*, 4R*) -3- (^^>^JV*-;V7 5/-^f^) -4-o-HJ^- 

tf^yv> 

±15 1 -C#7^h^t/ 1 9 4mg^^-^7mL L 1 0 y 'J V A — fiz^ffls, 

it (AD) 7 0mg»x., 7jc»H^iT. ^Mffit? 1 5B#^«#L/^ 0 »««r«*L 
tzik, 7 5 m g ^ #/:o 

1 HNMR (200 MHz, CDC 1 3 ) 3:1. 49-1. 83 (2 H, m) , 1 . 9 
9-2. 21 (1H, m) , 2. 32 (3H, m) , 2. 4 2 - 2. 9 4 (5 H, m) , 
2. 74 (3H, s) , 3. 10-3. 23 (1H, m) , 3. 41-3. 54 (1H, 
m) , 7. 0 7 - 7. 3 1 (4 H, m) 

ESI-MS Found: m/ z 2 8 3.3 [M+H] + 
[0 2 7 1 ] 

mfcn 5 6 

(7R. 9S) -7- C (3S*. 4R*) -3- 9 >^ ;V» ~;V7 5 J - * 
_ 4 _ 0 _ ij ;y_ n'^ij y >- i ->f ;w f-jl/] - 6 . 7. 8. 9-r f7^Fn-5 

h—>^pa7^ Cb] h° y v 9 • 1 L -ggifilo^jt 

^Mflll 5-1 (3R* , 4R*) -4-o-h>JJV-^'Jy>-3-i 

(3S*. 4S*) - 4 - o - h y fr- tf^V 3 -^-;K7Mtfc> "9 

mW3 8"C&tzik&®*m^&WLte9&MWl 5~l 6 ^IMoTjftti »)RjSSrtrv^ 

1HNMR (4 0 0MHz, CDC 1 3 ) * : 1 . 50-1. 84 (6 H, m) , 2. 0 
2-2. 28 (4H, m) , 2. 32 (3H, s) , 2. 4 8 - 2. 9 4 (1 0 H, m) 
, 2. 99 (1H, bd, J = l 1. 4 Hz) , 3. 22-3. 28 ( 1 H, m), 4. 
08-4. 16 (1 H, m) , 4. 94 (1H, dd, 1 = 2. 2, 10. 6Hz), 7 
. 07-7. 28 (5 H, m), 7. 43 (1H, d, J = 7. 7Hz) , 8. 34 (1 
H, d, J =4. 8Hz) 

ESI-MS Found: m/ z 4 5 8.3 [M+H] + 
[0 2 7 2] 
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3k1MM 5 7 

(7R. 9S) -7- C (3S*. 4R*) -3- g > X JV- ±J^z 7 5 ^ 

-> g^Vj - 4 - o - h 0 fcT^U Vy- 1 -^JVl - 6 . 7, 8. 9-fh7 

£ Kp - 5 H-y^PA7°^ fb] tf V y 9 -^--;V ♦ 1 L - M^Wli^M^. 

1) (7R, 9 S) - 9- tert -T'W^ W?-^^r'>- 7 - C (3 S * , 

4R*) - 3- 9 y*)i>fr~fl,-* f-fr—y ^ J — * - 4 - o - V V fr— tf^ 
'Jy>-l-^M^) -6, 7, 8, 9-rf7tKn-5H-y^nA^ [b] 

J: fj &btltz4k&'%} 1 3 0mg«ff7tFn77/6mL M^Jc^T 6 0 %7X*<b^ 

h'jvA («) i 8 m g &irax., Sfipt i b#TO#Lt^^ a-v*?>i e M l £ 

ilJI^nvhT-^?^- (^nn*;H/^^;-JV=2 0/l) CtMILSl 

1 HNMR (200MHz, CDC 1 3 ) 8 I - 0 . 24 (3 H, s) , 0. 08 (3H 
, s) , 0. 82 (9H, s) , 0. 96-1. 36 (2 H, m) , 1. 55-2. 06 

(5 H, m) , 2. 06-2. 58 (8 H, m) , 2. 30 (3 H, s) , 2. 61 (3 
H, s), 2. 70 (3H, s), 2. 95-3. 48 (4 H, m) , 5. 02-5. 1 

2 (1 H, m) , 7. 0 1- 7. 4 1 (6H, m) , 8. 2 5 - 8. 3 2 ( 1 H, m) 
ESI-MS Found:m/z 5 8 6. 4 [M+H] + 

2) (7R, 9S) -7- C (3S*, 4R*) -3- * 71/ #•=./!/- ^ 7 

?;-^fjv) -4-o - h'J^-t 0 ^'jyy - i-^f;v^f;v] -6, 7, 8, 9 -x 
h9t Ko-5H-y^DA7*^ [b] tf V v^- 9 • lL-ffi^St^ 

±S2 1 -r"#7^jb^%*fflv^^#j*^f fr& wfthtt^Eifefli 9~i o - 2 t |wi#co^t» 

1 HNMR (200MHz, CD30D) 5:1. 25-1. 70 (2 H, m) , 1. 8 
7-2. 22 (3 H, m) , 2. 22-2. 40 ( 1 H, m) , 2. 35 (3H, s), 
2. 51-3. 03 (6 H, m) , 2. 70 (6 H, s), 3. 03-3. 21 (4H, 
m), 3. 21-3. 44 ( 1 H, m) , 3. 67-3. 91 (2 H, m) , 4. 41- 
4. 50 (2 H, m) , 5. 01-5. 11 ( 1 H, m) , 7. 04-7. 42 ( 5 H, 
m), 7. 57-7. 67 (1H, m), 8. 20-8. 30 ( 1 H, m) 
ESI-MS Foundlm/z 4 7 2. 2 [M+H] + 

[0 2 7 3 ] 
SBfiffl 3 9 

(3S*. 4R*) - ( 4 - o - h V ;v- y V y- 3 ±JU) 

1) (3R*, 4R*) - ( 1 - ^>yJV - 4 - o - f 'J ^ - t>'J y7 - 3 - ^iM f 

)]/) *;v;^yS^f;i/i7;rii' 

ftjiW3 7T?^ (3R*, 4R*) -3-7?7^f;V-l-^>y>-4-o-F 
V ;v- tf^u -7>9 3 m gO?nn*M 2 mL$gt£t;i h V xf;V7 5 > 1 1 1 // Lis J: 
* n DRi^ 37//L £2mx.. MM."? 5 0fl-*#L;fco RJfciftfc 1 MTfcStfbf- b U 

^no*W^ ^7-;v=2 0/1) CT511»«L^»ffr&'W7 8mg^t#fc 0 

2) (3S*, 4R*) - ( 4 — o — h } ) )^ — ¥ s<V ~J y — 3 — 4 ;v ^ #;W^> 
-f- ;i/ a. t> -r ;v 

±|S 1 T-#7c^^% 7 8mg^^-JV 3mLCliL 1 0 %^7y^A-MiI 
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(AD) 8 0mglM, 7K«#H^T, ^1ftJ±-C 2 7B#^»L/c 0 RB&Z 
1HNMR (200 MHz, CD30D) * : 1 . 79-2. 00 (2H, m), 2. 



ft: 



( 1 H, m) , 2 . 7 3-3. 
. 38-3. 63 (5H, m) 

2 6 3.2 [M+H] + 



0 2 (4 H, m) 
. 7 . 0 2-7. 



1 (3 H, s) , 2. 3 0-2. 5 4 
3 . 0 2 - 3. 2 2 ( 1 H, m) , 3 
3 (4 H, m) 

ESI -MS Found '. m 
[0 2 7 4] 

HM#!) 5 8 
( 7 R, 9 S) 



4R*) -3- (2LL±ii^J]^£^LZAZzi2L±jk 

) _ 4 - Q - I T) i -4 ;vp<^;l/1 - 6 , 7. 8. 9-f >9^Kp- 

5H-->^n^\-/» [_bj H''Jy7-9-t-JV- 1 L ziMSMM^M 

1 5-1 6tffiv>/; (3R* , 4R* ) -4-o-HJ^-^'Jv7-3-t 
-frttilt (3S*. 4S*) - 4-0- hO;V-t°^V v>-3-^-^Oft^^^* ,J 
jfrW3 9"C&fc'fb#**fflV>;&ifeliHlfc«l 5-16 fcRI»0#ttKJ: »3RJfc£fT^ 



- 7 - [ (3 R 



27-1. 70 ( 2 H, m) 



8 



6 
7 



, 2 ■ 5 1 3 • 

4 6 ( 3 H, m) 
(2H, s) 
. 5 8-7. 



, 5 
6 7 



0 5 ( 7 H, m) , 
, 3 . 5 7 (3 H, 
. 0 1-5. 10 ( 
( 1 H, m) , 8 . 



4 [M+H] + 



1 HNMR (200MHz, CD30D) 8 I 1. 
8-2. 45 (3H, m) , 2. 35 (3H, s) 
3. 05-3. 21 (3H, m) , 3. 26-3. 
s) , 3. 62-3. 81 (2H, m) , 4. 4 
1 H, m) , 7. 0 3 - 7. 3 8 ( 5 H, m) , 

22-8. 31 (1H, m) 
ESI-MS F o u n d I m/ z 4 3 8. 

[0 2 7 5] 

HHUkffl 4 0 

(3S*. 4R*) - 3- (y^W^77 J &^7^/ , -^f^) ~ 4 - o - fc V jk 

1) (3S*, 4R*) - 1 v;V- 3 - (^^f JV7;;V7 7-t'f^7 5/-^f^ 

) _ 4 - o - V v ;v- tf ^ U v V 

iti3 7-C#7c (3R* , 4R* ) - h 

xfjVT? ^3 9 /z Li3 iO i M-7^f^^^77*^V 1 8 ^ L fcj&flnU £i& C 1 B# 

/H 8 /i L &ii£n U 1 B#^*#L7Co RJSiSfc: 1 M7jtIHb+ hVf ^7jc«£3ra 

jc ftSft ;v tB L > f£Sfe^ f - *<&5BlJCtt^ct?tfcii^, H&tMS®^ ^ * v * A -CIS 

^ ^ y - ;V= 1 0/1) CT^fiSLSI^ 2 7 m g £#£ 0 

2) (3S*, 4R*) —3- (y>fiV^^77 ; &^l'75/-^f-^) — 4 — o— > 
'J ;V - tf ^ V v > <7>S4i£ 

±|B 1 -e#fc-fk^tJ 2 7mg^^^-^3mL LI 0 7 ^ A -$t^ 

(AD) 3 Omg^iDi, 7k«MiO\ S^tJi^ 2 5B#Rg«L7Co KJ&**&*1 



1 HNMR (2 0 0MH z 
0 (3 H, s) , 2. 6 1 
3 . 2 0 ( 1 H, m) , 3 
m), 7. 05-7. 40 
ESI -MS Found 
[0 2 7 6] 

nmm 5 9 



CDC 1 3) 8 
(6H, s) , 2 
5 0-3. 63 



;i. 73-2. 21 (2H, 
59-3. 00 (6 H, m) 
( 1 H, m) , 3 . 9 8-4. 



m) 
, 3 
1 2 



2. 3 

0 0- 
( 1 H, 



(4 H, m) 

; m/z 3 12. 1 [M + H] + 
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(7R. 9S) - 7- C (3S*. 4R*) - 3- (i£ * *f-fr* 7 r * 4 § I - * 
_ 4 - Q _ ij ;y_ tf^ij y y- i fyju] - 6. 7. 8, 9-rh7^K 

mmm 15-16?^ or*, 4 r * ) - 4 - o - h; ^ y v >- - 3 - * 

-)Vttzi$ (3S*, 4S*) - 4 - o - b V ;V-t£^y *JS- 3 -:*-/KD'ftfc 9 fc» 
StflU 0t? ! f#7t'fb#%*fflv^'fte{±||Jte'P!ll 5-16 fcra«H^ffi^J: DRjSSrfrV^ S 

1 HNMR (300MHz, CD30D) 8:1. 28-1. 68 (2 H, m) , 1. 9 
1-2. 18 (3 H, m) , 2. 23-2. 35 ( 1 H, m) , 2. 35 (3 H, s) , 
2. 61 (6H, s) , 2. 63-2. 97 (7 H, m) , 3. 02-3. 19 (3H, 
m) , 3. 34-3. 45 ( 1 H, m) , 3. 64-3. 96 (2 H, m) , 4. 45 ( 
2H, s) , 5. 03-5. 12 (1H, m) , 7. 09-7. 36 (5 H, m) , 7. 
60-7. 68 ( 1 H, m) , 8. 25-8. 31 (1 H, m) 
ESI -MS Found : m/ z 4 8 7.3 [M+H] + 
[0 2 7 7] 
4 1 

(±) - 5 V- o - h V 2 P C2. 2. 1] -^7°¥ XDMik 

1) [2, 2, i] - 5 -^7°7-y- 2 -fj^y^L^yVM^^T 
;v 

2 -7^f- tf U [2, 2, 1] - 5 -^y°v-y- 3 — 6 0 6 m gtf)yxf-^x 
-f^-ff7tFn77> (4:1) 2 5 mLWlMSft 7X*4kT;V5 ~v A y 
f^Al. 0 6 g«^f^-r^5 0mL}Sfti:MTj)IIx.fco i©St<ft*5. 5 
0# K Sn^S ffi L o £i& £ <t±p Ltz^s 7X 1 . 0 m L , 3 M*gMb tf'J^A 7K*#$t 1 . 

L7t 0 mmz^v *i*)v%<7&?u~? h try? j - {^**yy/mm. 

^)V= 1 5/ 1 ~ 6 / 1 ) tilLSII^H 1 . 2 5 g £M*>c%i U#ft, 
1 HNMR (300MHz, CDC 1 3 ) 8 \ I . 57-1. 68 (2 H, m), 2. 6 
7-2. 75 (1H, m) , 3. 20 (1H, s) , 3. 3 8 - 3. 4 6 (1 H, m) , 
4 . 69-4. 72 (1 H, m) , 5. 01-5. 18 (2 H, m) , 6. 26-6. 4 
1 (2H, m) , 7. 2 8 - 7. 4 0 (5 H, m) 

2) (±) - 5 -x*V- o - h V ;v- 2 -Tif- tff? n C2, 2, 1] -^9y 
_Lffl l -e#7t<t^% 5 7 0 m gcoN, N-^ W^AT^ K8. 0mL»rh 

7^^HJ7i-^t7s7r/^7v7A 2 8 7mg, 2 - 3 - K h ;Vxl y 0 . 9 5mL 
tf^Uv^O. 8 6mL, &£V*?W10. 2 8 m L £ lltl x. ?S^i!/ OT^TF, 80 

ffi>jt-eifei§K l*«i-7^iy^Atg|L/: 0 ».£i*J±g*flL i£AVl8 6 5 mg 
^f/; 0 iOJfi^^«J*T > 1r h — h U;V2 OmLCISiU l^ta^ftt h 'J "7A 1 
8 6g, iifff^f^^nny^yi. 5 8 m L SriD*. 1 0 ftmMW Lfz 0 INtt 

BK * RiSflE tfin 2 m» l tKJB * 3 MfrWtfkl- h y * a t t ;v * y 

ttfct^nn*;VA-CitBL/co ^86«£$&flI:fe:ffi2fc-t?ifei§K lilUv^^vvAfg 
f tfct> Slttv' 'J 7 A 7 n y f 7'9 7 ^ - ( 7 nn*M/^^7-iV=2 

0 0/1) T?fMKU 1 1 1 m g fcflM** fc LT#/; 0 

1 HNMR (300MHz. CDC 1 3 ) 8:1. 53 (1H, d, J = 1 0. 2 H) , 
1. 64 (1H, ddd, J = 2. 4, 4. 8, 18. 6Hz), 1. 68 (1H, d, 

J = 10. 2Hz), 1. 88-2. 01 (1H, brs), 2. 02-2. 11 (1H 
,m), 2. 31 (3H, s), 2. 59 (1H, s) , 2. 79 (1 H, d, J = 1 1 
. 4Hz), 3. 00-3. 08 (2H, m), 3. 57 (1H, s), 7. 09-7. 

2 5 (4 H, m) 
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E S I —MS 
[0 2 7 8] 

■MM 60-6 
( 7 R , 9_SJ 



Found:m/z 188. 1 [M + H] + 



5 R 



* 



) -jL^y- 5 - o - h V fr- 2 
jj ^~f$- 2 -4)V*^M -6. 7, 8, 9-f >7bF 



7 fe->^n C2 
H - */ ? n <% y 



» fbl fcf V v^- 9 • 1 L-jBSB&ffijS JO* (7 R. 9 S) - 7- 1 (5 S 



* 




1L-MSM^^M^ 

HWJl 5-1 6tfflV^: (3R* , 4R* ) - 4 - o - h V U 3 -* 

(3S*, 4SM -4-o-hU^-^U^>'-3-*-^ft;fc«J^* 
itfll 4 1 ^Wfcft-frifeSrffiv^ L -IEitfOlt?:tT^*v^li*WJ 1 5 ~ 1 6 t 
IWj^^^i fl&tefcfrV^ «>fk^^vT^T-V^v-fl^l 0 Om^T^ 

^y'7^fVt-7-M«W*7A (^«1CHIRALPAK AD 
2cmX2 5cm, 2 I 0 . l%yxf-*7VA ^t>A^-A; 

= 9/1 ;mm 20mL/mi n) T*5fr*U 5frfTlIi73- (fl^WE 1 4 . 6 30 ( 
7R 9S)-7-l(5R*) -x^v-5-o-F^V-2-7ffy^n [2, 2 
^ ^?-2 -4fr*<J-M -6, 7, 8, 9-rb5kFn-5H-y^nA^ 
'[b] t°'Jy/-9-t-;V5 1. 5mg^ ftW# (fl^WM 1 6 . 2 530 R ( 

5s*) f 45. omgt-f^wawtu^o (w#j±*rajgt?** « 

3H_L, 5 R* 5 S* #t L/to ) 

Jiiafflft^ £ * * ^ -JVCili L, f^;VOL-ISf*l)ax.?#I*W*L^ (7R, 
9S ) _7_ J (5R*) - < x*y-5-o-HJ*'-2-71ftr->*n [2, 2, 1] 
^? 9 -2-4fr**M -6, 7, 8, Fn-5H-y^A^ [b] 

t°'jyy-9-*-^-lIE»iO ! ' (7R, 9S) -7- I (5S*) "^V- 
5 _ 0 _ h 2 -T^f tfv^n [2, 2, 1] ^7°^ - 2 - ^ *M -6. 7, 

8, 9-r>7tKo-5H-y^nA7'^ 

^MfJ 6 0 <Dft&® ( 5 R * ) # 
1 HNMR (3 0 0MH z 



[b] ^° V 9 1 m^B.^.^ 



6 



2 (1H, m) 
2 . 2 3-2. 
m) , 3 . 
0 (2 H, 
m) , 7 . 



10-3 
s) , 



6 1 



3 - 1 . 

H, m) , 

0 (4H, 
) , 4. 4 
9 (5 H, 
. 3 H z) 

ESI -MS Found 
Hit$l 6 1 (Dit^m ( 5 S H 

1 HNMR (3 0 0MH z , 
3 - 1 . 6 2 ( 1 H, m) , 
H, m) , 2. 3 3 (3 H, 
8 (6 H, m) , 4 
5 (1 H, d, J = 6. 
d, J = 7. 3 H z) , 
ESI -MS F o u n 

[0 2 7 9 ] 

m^u 2 

(R) - 2 1 

1 ) (R) - 1 - t e r 



CD 3 OD) 
1 . 8 3-1 



3 7 



( 1 H, 
4 3 
5 . 0 5 
(1 H, d, 



m) , 
(6 H, 
(1 H, 

J = 7 



II. 24-1. 40 (1 H, 
9 1 ( 1 H, m) , 2 . 
, 2 . 3 3 (3 H, s ) 
m) , 4 . 19-4. 
d, J = 6 . 6 H z) 

0Hz) , 8. 27 (1H, d, J = 4 



0 4-2 

, 2 
2 3 



m) , 1 . 
. 1 2 

5 5-2 
(1 H, 



5 

(3 
9 



b r 



7 . 10-7 



s 
2 



m/ z 
) # 

CD 3 OD) 
1 . 8 3-1 
s ) , 2 . 5 
19-4. 23 
5 H z) , 7 
8 . 2 7 ( 1 H, 
d : m/z 3 6 



3 6 3. 4 [M+H] + 



§ I 1 
. 9 3 
5-2 
( 1 H, b 
10-7 

d, J 
3. 4 



24-1. 40 (1 H, m) 
(1 H, m) , 2. 0 9-2 

9 0 (4 H, m) , 3 . 
r s) , 4. 4 0 (2H, 

2 9 ( 5 H, m) , 7 . 
= 4. 7 H z) 
[M+H] + 



1 . 

3 0 



0 3-3 
s) 
6 1 



5 

(4 
4 

5 . 0 
(1 H, 
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MH#0I^T\ ( R) - 2 f-;vtf^9 v> 5 0. 0gO^nn*j!/A 5 0 0mL 
ftftfc—^Bfty- t e r t 1 1 5 mL £ 1 RtlWCflST L/So RJiS»tR**"^*fel^ 

5 g$k&m%mt LT#3t 0 

1HNMR (400 MHz, CDC 1 3 ) * : 1 . 05 (3H, d, J = 6 . 0Hz), 

1. 45 (9H, S) , 2. 40 (1H, brs) , 2. 68-2. 83 (3 H, m) , 

2. 97 (1H, m) , 3. 8 0 - 4. 0 8 (2 H, m) 

2) (R) -2-**A>- 1 - \£^V> 

aSt»IHJO\ -LIB 1 tr#/cfb^-t> 1. 50gcO^->W9mL M^PS^ 7^fA 
15mg, tert-7*m^7r/0. 06 lmL, 2-7'ntfJ^yi. 0 8m 
Lfcitft e r t-7*f^->tfV ^A^^Dx. 120tCCl 8BfP€»Lfc 0 

4 "CJfrSJft^ ^dow -e« L3dcTijfeitM&> $S7jc$c^v ^ * v <7 A T?ft» L o 

f-;V= 2 0/1) tr^lLfi (R) - 1 - t e r t -T'b^^*^^- 3 

_ 4 _ (2 ->f-;v7^-;v) tf^9v>£#^o ±EM*^^°n't;vAimLilt 

fcfc, i n « i. 5mLttxi-f^ -e^P- 1 o iw^fn^m** h V * A 7X 

1917 ^ ^y7A MTii L fc^ M*NHy'J*^>*7A7n7h7*7 
(^dp-9->/ff^aij.^-jl/= 1/1) J-T5*fli3»«iLSfi > ft:^2 0 6 mgfc*SfeB 
fob USfco 

1 HNMR (400MHz, CDC 1 3 ) 810. 80 (3 H, d, J = 6 . 0Hz), 
2. 30 (3H, S) , 2. 6 0 - 2. 6 9 (2 H, m) , 2. 85 (1H, m) , 2. 
9 7 - 3. 0 0 (2 H, m) , 3. 03-3. 10 (2H, m) , 7. 01 (1H, m) 
, 7. 09-7. 19 (3H, m) 
[0 2 8 0] 

mmm 6 2 

(7R, 9S) -7-r (R) -3-^^-4- iV7x-Jl/) ^7V>- 

1 -^f;i^f-;H- 6 . 7. 8. 9-f F7bKn-5H-y7nA 7 ^ Tbl \£W> 

- 9 - ±^z2k • 1 L -MSBt^^^jt 
HJfeflll 5-1 6 T?IV^ (3R* , 4R* ) -4-o-MJJV-^'Jy>-3-t 

(3S*, 4S*) -4-o-hV>W-tr^Uy>-3-*->K7>'ft^')t-« 
^0 4 2 -e#fcft^-%^fflv^#{±«M 15-16 •JKJSSr^rV^ ^ 

1 HNMR (400MHz, CD30D) £ I 0 . 88 (3H, d, J = 6 . 0Hz), 
1. 3 6 ( 1 H, m) , 1. 5 9 (1 H, m) , 2 . 12 ( 1 H, m) , 2. 3 0 (1 H 
,m), 2. 32 (3H, s), 2. 72-2. 88 (3H, m), 2. 98-3. 16 
(5H, m) , 3. 38 (1H, m) , 3. 4 2 - 3. 5 7 (3 H, m) , 4. 23 (2 
H, s) , 5. 04 (1H, d, J = 6. 4Hz), 7. 06 (1H, dd, J = l. 8 
, 7. 0Hz), 7. 15-7. 28 (4H, m), 7. 60 (1H, d, J = 7. 6H 
z) , 8. 2 5 (1 H, d, J =4. 0Hz) 
ESI -MS Found I m/ z 3 6 6.4 [M + H] + 

[0 2 8 1 ] 
KiS-W 4 3 

(6RS. 8SR) - 4 -^;V^>gl- 8 - ( t e r t - 2 * ±2L^ Z 

-;v^-^r->) -2-7an-5, 6. 7. 8 -f fc 9 K_g ^ U >- 6 f^J- 

1) 3- (^n^E^^;v) -2, 6-^7nnf'Jy> 
2> 6-y^nn-3f7i6. 16g, frVJ ^ W-fr 6 . 25g«rf 
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7tKn77>10 OmLSfttMl, 7X11^*^*+ h'Jf A3. 64g ££n;i> M 

^•«wt^c Rjs^^^x^Dnx, ft9i^f-^*c«ifflLfco #«»*»*&u ®s 

4i/V*mnvh^7-f- (^*iJ->/ft»^f-^= 3/1) Ct*WL«I 

1HNMR (300 MHz, CDC 1 3 ) 5:4. 54 (2H, s) , 7. 30 (1H, 
d, J = 8. 0Hz) , 7. 76 (1H, d, J = 8. 1Hz) 
ESI -MS Found I m/ z 241 [M+H] + 

2) 3- (2, 6-y7nn-3-fiJy>-3-^;v) - 7"n fcf * ^Sxf«/i^ 7- ;v 
1. OM'J f7 A AJft ^ f jVyy 7v F-f h 7 t Fn 7 7 7^13 8 . OmL^r 

f7tFn77>10 0mL'«-7 8 : CUiPU -tO^tRPftBft^^^ 3 . 7 1m 
LfcjJIIx^ 3 0 ^» L/: 0 ^ ^ i:-?-O^I(:±IS 1 tlffd^H 4 . 58g^)rf7 
U'n77> 8mL§t*M> - 7 8 1 B# K Sfcft L «> RJS«tC**Jjn^, ftSfti 
f^ttlilLfco »®£«U »y'J*7->7n-7f7-77^ 
^a.^;i/= 10/1) i'XfrmttU Lmmit&yu 2 . 8 2 g SriffeilMfcto i tt#/c 0 
1HNMR (3 0 0MHz, CDC 1 3 ) 5:1. 25 (3 H, t , J = 7. 1Hz) , 
2. 67 (2H, t, J = 7. 4Hz), 3. 03 (2H, t, 1 = 7. 4Hz), 4. 
13 (2H, q, J = 7. 1Hz), 7. 22 (1H, d, J = 7. 9 Hz) , 7. 61 
(1 H, d, J = 8. OH z) 

ESI-MS Found: m/ z 2 4 8 [M+H] + 

3) 2- (2, 6 - y 7 n n t°'J - 3 - 'f JV^ f iV) ^ > ^ - 4 - x >fxf 

1. 0 M 'J f 7 A A^f f ^ f)Vy y 7 y F~f h 7 t Fn 7 7 >tS 1 3 . 7mL«T 
f7tFn77>7 0mLlf^-7 8 °C«*PU *<&»ifcfc±E2 TMffcffrfrW 2 . 
82g©f F5tKo7?^5mL»Mi, 3 O^Lfc. $ fc^ORJ&ifcfcy 

7K**n^, S^f^taffitfco ^«»*flMl&U »y'J*^^nvf7-77^ 

- (^^^-y/tm.^^= 1 0/1) CtMiSlSlMl. 8 7 gfcStfeflM* 

1HNMR (300 MHz, CDC 1 3 ) 5:1. 17 (3H, t, J = 7. 2Hz) , 
2. 3 6 (1H, m) , 2. 4 5 (1H, m) , 2. 9 3 (3H, m) , 4. 0 6 (2H 
, m) , 5. 12 (2H, m) , 5. 77 (1H, m) , 7. 19 (1H, d, J = 7. 
9Hz), 7. 5 4 (1 H, d, J = 7. 9Hz) 
ESI-MS Found: m/ z 2 8 8 [M+H] + 

4) 2-^nn-8-^^V>-5, 6, 7, 8 -T Y 7 t Kn^y U >- 6 

±E3^ftft#* 1 • 8 7 g, + h 7 7+)V7>^-7 Ay-n ij K 1 . 8 0g. MJ 
7x-*W7-f >5 1 lmg, l^m^V 9 1 g, ftt^7y'7A 146mgO 

N, N- 4 ^fWA75 K5 OmLiPl 3 0 Ct? 1 2 0#^ML/c o RESTffcfcTfc 
fcillx., I^m^f-;Vt?WmbfCo «Jf£7MiL. it^y^^^n7F^7 7^ 

0^>/K=@£;r.+;]/ = 1 0/1-5/1) i:t5-iiSL«^t3 4 5mg^f 

1HNMR (3 0 0MHz, CDC 1 3 ) 5:1. 27 (3H, t, J = 7. 1Hz), 
2. 78 (2H, m) , 3. 00 (3H, m) , 4. 18 (2H, q, J = 7. 3Hz) 
, 5. 25 (1H, s) , 6. 33 (1H, s), 7. 12 (1H, d, J = 8. 1Hz 
) , 7. 3 9 (1 H, d, J = 8. 1 H z) 
ESI -MS Found : m/ z 2 5 2 [M+H] + 

5) 2 -^nn-8-t*V-5, 6, 7, 8 -7- h 9 t Kn ^ > - 6 - * 

±|B4-e#^<t^-%3 4 5mgO^ ^7-JV5 OmLgK- 5 0°C^*PU -€"<^^ 
*^*W5y^*3 0^»#L&/^P>t§:&A^o RJ&iftfcV-* f^^7 4 K 2 m Llm 
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y /WWl^^= 3/1-1/1) KT^t»S£L^IIlb^/2 5 1 m g £ L 

1 HNMR (3 0 OMH z , CDC 1 3 ) 8:1. 25 (3H, t, J = 6 . 9Hz), 

3. 03 (2H, m) , 3. 27 (3H, m) , 4 . 18 (2H, q, J = 7. 1Hz) 
, 7. 45 (1H, d, J = 8. 2Hz), 7. 66 (1H, d, J = 8. 2Hz) 
ESI-MS Found: m/ z 2 5 4 [M+H] + 

6) (6RS, 8 S R) - 8 - t e r t -7*fJVy^ fji/y^-^t^y- 2 -9 nn- 
5, 6, 7, 8 - f b 7 t Kn + ^ 'J V - 6 - xf ;v 

$£?t$] 6- 1 -efl§v*fc 7 - 3- K> 8 -^3=- V- 5 , 6, 7, 8-f h?tKn 

1 t Rtfcft^ftfcJ: »?RJ£*ffvV ( 6 R S , 8 S R) - 2 nn- 8 - t Kndr v- 
5, 6, 7, 8-rI«5tKn + ;'r/-6-AA/r/ii^*#fto 

1 HNMR (300MHz, CDC 1 3 ) £10. 06 (3H, s), 0. 23 (3H, 
s), 0. 93 (9H, s ) , 1. 29 (3H, t, J = 7 . 1Hz), 1. 91 (1H 
, m) , 2. 34 (1H, m) , 2. 88 (1H, m) , 3. 06 (1H, m) , 3 . 1 
7 (1H, m) , 4. 20 (2H, t, 1 = 7. 1Hz) , 4. 82 (1H, m) , 7. 
15 (1H, d, J = 8. 0Hz), 7. 39 (1H, d, J = 8. 2Hz) 
ESI-MS Found: m/ z 3 7 0 [M+H] + 

7) (6RS, 8 S R) - 8 - [ ( t e r t --ff-frV* f^77-^t^fy) - 2 —9 
nn-5, 6, 7, 8-r fyt Fn^yj * $ ; —iv 

- 3 t?fflv>7c (7RS, 9SR) -9- (tert-W'^W?-^ 
**->) -6, 7, 8, 9-ff7tKn-5H-y^nA^ [b] \£Vi?>-7-% 
/uafvMfcJ^JKaftfriJ fc±IB6 ^&;fcfb^%&Mv»;&^l±«3ifll6 - 3 hWMtzlv&X 
RfB*tfv^ ^JB-fb^ 5 3 m g *ife«iiLT#/; 0 

1 HNMR (300MHz, CDC 1 3 ) 5:0. 06 (3H, s), 0. 23 (3H, 
s), 0. 88 (9H, s) , 1. 60 (1 H, m) , 2. 05 (1H, m) , 2. 47 
(2H, m) , 2. 92 (1H, m) , 3. 68 (2H, m) , 4. 83 (1H, m) , 
7. 14 (1H, d, J = 8. 0Hz), 7. 38 (1H, d, J = 8. 2Hz) 
ESI-MS Found: m/ z 3 2 8 [M+H] + 

8) ( 6 R S , 8SR) - h ;VJi>- 4 8 - (t e r t-^W>f ^ 

;V^-dr-» -2-;nn-5, 6, 7, 8-7h7t Kn^y'J>-6-^^f 

6 - 4 T?JB V>fc (7RS, 9SR) - 9- ( t e r t - ^fr v 9 

*^~» -6, 7, 8, 9-rf7tFn-5H-y7nA7^ [b] tf'jv>-7-^ 

fc 6 - 4 fc H&fc^f&^KJ&fcfrV^ &mik&VB 7 3 m g *tefeilMfclBj fc L 

1 HNMR (300MHz, CDC 1 3 ) 5:0. 02 (3H, s), 0. 19 (3H, 
s) , 0. 83 (9H, s) , 1. 59 (1H, m) , 1. 92 ( 1 H, m) , 2. 46 
(1H, m) , 2. 47 (1H, s) , 2. 59 (1H, m) , 2. 86 ( 1 H, m) , 

4. 07 (2H, m) , 4. 78 (1H, m) , 7. 14 ( 1 H, d, J = 8. 0Hz) 
, 7. 36 (3H, m) , 7. 82 (2H, d, J = 8. 3Hz) 

ESI-MS Found: m/ z 4 8 2 [M] + 
[0 2 8 2 ] 

%mm 6 3 

( 6 R * . 8 S * ) -2-?pp-6- ( 4 - o - fr *J ^ \£ g 'Jy'7-1-^^ f^k) 
-5, 6, 7. 8 - f f 7 Fn^7 'J 7 - 8 - 
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%HkW 1 4 X-m V> tz (6R*, 8S*) - FJHV- 4 -XJU&>®- 8 - h 'Jxf^ 
v 9 - ;ix^-Jr v- 5 , 6, 7, 8 - x h v k Kn ^ -/ U >" - 6 - -f f-^-x.;*. ■f-Zl'Oft 
«5 4 3 T-#7^fr£-%£fflV\ L -JSSBfttt'ffcOIJg^fi 1 t>%\s>m*£foVi 1 4 

i^ll*3fcfffittj!f7A (^^MilCHIRALPAK AD*7A, 2 cm 
X2 5cm;0. 1 %^xf;i/75 ^ ^rifJ'/'f Vfu^J-)V = 9/1 ; $131 2 
OmL/min) fcTSte^ffl U SfcfrHa* 1 0 . 8 ft) frb (6R*, 8S 

*) - 2-^nn-6 - (4 - o - h V ;vtf^'; 5> 1 ->f -f-zu) -5, 6, 7, 

«£±, 6R*, 8S*#iLft,) 
1 HNMR (300MHz, CDC 1 3 ) * : 1. 77 (6 H, m) , 2. 11 (3H, 
m) , 2. 34 (3H, s) , 2. 42 (4H, s) , 2. 72 (1H, m) , 3. 03 
(3H, m) , 4. 80 (1H, m) , 7. 17 (5H, m) , 7. 45 ( 1 H, d, J 
= 8. 2 H z) 

ESI-MS Found:m/z 371 [M+H] + 
[0 2 8 3 ] 

&3kW 4 4 

(6R*. 8S*) - h )V^~y- 4 = ^XjVjs 8 - (tert-/f]l/y7f)Vy7 

-il/t^rv) -3-^nn-5, 6, 7, 8-fl-7bFn^;r/-6-^Mf JVx 

1) 2, 5 - y 7 n n ^ n f f ;vx7, f ;V 

*.J$T\ 5 %>^Mm«M^ h V 9 AM 170mLC5 0 96>fcBMbT- h V "7 A 3 2 
mL, 2-tFndfy-3f>il3. 9 g £#0;U SSit#IL^f.2 
L KJfcfcKaEflfcBfcT- MJ 9 A 1 . 4 0 g <^tR 5 m L itl^IM 5 0 m L #0 x. 

6 5 t Cii L ^ MET-M t Wfc*LfcSfeB#fc:aMb?-*-/l'l 0 OmL 

1 HNMR (400MHz, CDC 1 3 ) d l 3. 96 (3 H, s), 8. 13 (1H, 
d, J=2. 4Hz), 8. 45 (1H, d, 1 = 2. 4Hz) 
ESI-MS Found:m/z 2 0 6. 1 [M+H] + 

2) (6S\ 8R*) - [8- (tert-7W^^y7-W*y) -2-*n 
n-5, 6, 7, 8 h 9k Ko^7 V >- 6 --f;V] ^ 9 J —fyTkXf (6 R*, 8S* 
) - [8- (tert-Wy^fJVy7-;Vt^y) -2-7D0-5, 6, 7, 8 

Sldiffl 10-1 -CM W~ 2-ynn-3fy^f'J )\s<Djtt> *) K±m 1 X%tz^^)^ 
c\ tRTfU?&W 10-6 T'ffiv^fc h V xf jvynny^XT)^ >)i:t er t-7 
i-)i'P*?-)i'?uu*/7y%}B^&mtemMW} 1 0-1-1 0-7 t [Wl#<7)^-ft^ i ijr 
JC&Srff v^> 9 -fe 5 # 1 1 9mg iftlfeflll^W 2: Lt#/; 0 

1 HNMR (400MHz, CDC 1 3 ) §10. 03 (3H, s), 0. 20 (3H, 
s), 0. 86 (9H, s ) , 1. 37 (1H, t, J = 5 . 5Hz), 1. 56-1. 
62 (1H, m) , 2. 0 3 - 2. 0 9 ( 1 H, m) , 2. 3 9 - 2. 5 5 (2 H, m) 
, 2. 97-2. 89 (1H, m), 3. 74-3. 59 (2H, m), 4. 84 (1H 
, t, J = 2. 9Hz), 7. 39 (1H, d, J = 2. 2Hz), 8. 34 (1H, d 
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, J = 2. 2 H z ) . 

ESI-MS Found:m/z 3 2 8. 2 [M+H] + 
£<0?*$#fi#%*jte9fcMtt#9A (^^ttiCHIRALPAK AD-H* 
2cmX2 5cm;0. ^yxf^rr/, ^^f>/-fV7'n;V-;V=3 9 
/l ;*a 20mL/min) £T3fe3*#« U 5feffM^- (^NPIW 8 . 8 ft) frh ( 
6 R * , 8S*)-8-[(tert -7fJVv^ f;Vv7-JVt^y) - 2 n n- 
5, 6, 7, 8-fb7bKn^; , r/-6-'f;i'] ^^y-;V6 0mg^, flS- 
»F4 1 0 . 8 50 jfr&H (6S*. 8R*) #4 7. 0 ra g * *fi*?fi$k$Ll&WMo ± L 
T#fc 0 (W#i±*rasfe-e**fc*. M±> -**6R*, 8S*#, 4tilyj&6 s*, 
8 R* Lfco ) 

3) (6R*, 8S*) -h;vxy-4-^;V/ty^-8- (tert-^^f^ 

-3-^nn-5, 6, 7, 8-t>?H Fn^yj 

*3tW6-4-eJBi/>;fc ( 7 R S , 9SR) - 9- (tert-^f^W5^ 
-6, 7, 8, 9-rf7tFn-5H-y^nA7"^ [b] \£W>-7 

fr<Dttt> *) K±m 2 ( 6 R * , 8S*)-8-[(tert - "7^ 

jl/y^ f-;i/->7~ ;v^-^r>') - 2-^nn-5, 6, 7, 8 -~r F 9 t Fu ^ y i; y - 6 

ftjfti: i «? KtSfcffv^ *»ffrfrW 8 2 m g Sr^fe^Jbt^ Ltffco 

1 HNMR (400MHz, CDC 1 3 ) 8 \ - 0 . 01 (3H, s), 0. 16 (3H 
, s), 0. 81 (9H, s) , 1. 54-1. 62 (1 H, m) , 1. 89-1. 97 

(1 H, m) , 2. 46 (3H, s), 2. 48 ( 1 H, d d , J = 1 1. 0, 16. 1 
Hz), 2. 55-2. 68 (1H, m), 2. 85 (1H, dd, J = 4. 4, 16. 
1Hz), 3. 98-4. 11 (2 H, m) , 4. 79 (1H, t, J = 2. 9Hz), 
7. 36-7. 33 (3H, m), 7. 79 (2H, d, J = 8. 8Hz), 8. 33 

(1H, d, J = 2 . 9Hz) 
ESI-MS Foundlm/z 4 8 2. 0 [M+H] + 

[0 2 8 4] 
m&M 6 4 

( 6 R * . 8 S * ) - 3- ^PP-6 - (4-o-M;;l/ g^_L? 9 J> - 1 - 4 * ■fA') 
-5. 6, 7. 8 - f h 7 ^ Fa y > - 8 - • 1 L-figttOSfe 

*ft«14Tiv^ (6R*. 8S*) - h/lz-xv- 4 8 - F U 
V7-;Vt^^/ - 5 , 6, 7, 8-f h5KKn^/"J>-6-'f^>fA'X^fW 

j*tfn [4 v^y^/yyy- i (3H) , 4' -tf^vy>] • 1 V&LiSl<Dftt> *) tem& 

^4 4-e#fc (6R*, 8 S*) - F 4 -*;V* >m- 8 - (tert-7*W 

^f;V->7Xji/t^y) - 3- ?on-5, 6, 7, 8 - r F 9 t Kn 4f 7 U > - 6 - -f 
;v^^;V^^x;VS.CFM^!l5T-#^^t/^fflv^»Jl 4 bmflLWfi&Ki. *) 

1 HNMR (400MHz, CD30D) 5 11. 72-1. 84 ( 1 H, m) , 1. 9 
4-2. 12 (4 H, m) , 2. 20-2. 29 ( 1 H, m) , 2. 37 (3H, s), 
2. 51-2. 73 (2 H, m) , 3. 01-3. 20 (6 H, m) , 3. 61-3. 7 

2 (2H, m) , 4. 40 (2H, s) , 4. 7 8 - 4. 8 3 ( 1 H, m) , 7. 05- 
7. 27 (4H, m) , 7. 69 (1H, d, J = 2 . 3Hz), 8. 40 (1H, d, 

J = 2 . 3 H z) 

ESI-MS Found I m/ z 371. 2 [M+H] + 
[0 2 8 5] 

SIW4 5 

(6R*. 8S*) - F;V-x^- 4 -X)U*>WL- 8 - (tert-T'fJV'^f^y? 
-jvt^y) -2-^fiV-5, 6. 7. 8-r f^^KP^y'jy-G-^JV^f^x 
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1) (6R*, 8S*) - [8- (tert-rW>f;V>'7-W + "» -2-> 
•^;l/-5, 6, 7, 8-fh5tKo*^'J>-6-'f^] (6S*, 8 

R*) - [8- ( t e r t -/f;vyV ^ ;w> 9 - ;v si- -2-yf-;v-5, 6, 7 
, 8-rf7tFn^f / /ij>-6-^;v] y y y - ;w 
Sljfftl 10-1 -C£|v>7t: 2 -y n n^n-^y )> y )]/<oitt> f)C2 -y ;!/•=• n-^^^ 

ESI -MS Foundlm/z 3 0 8. 4 [M+H] + 

, 2cmX2 5cm, 2 ^Cjfijg ; 0 . 1 % yxf;V7 ^ >\ '\3r^>/'f V "furtj -;V 
= 4 0 / 1 ; mm 2 0 m L /m i n ) Ht^i L, ^fcff («#H#W 2 0. 8 # 
) (6R*, 8S*) - [8- (tert-yf^y^f^y7-;^Jf-» -2-y 

^;V-5, 6, 7, 8-fh7tKDJfy'J>-6-^^] lmg^, f® 

ft (ififHW 2 3 . 3 53*) Tj^ra (6S*. 8R*) #8 8mg^f^ife»t 
Lrntz 0 (W#»4*|Plje-C*Sfeie>, -?j£6R*, 8S*#> M*6S* 

, 8R*ft Lfc„ ) 

2) (6R*, 8S').-f;vx>-4-^;V5j>>t-8- (t e r t-^f^f^y 
9-;v^~>) - 2 -y 5 , 6, 7, 8 -7- h 5H Kn*y y y- 6 ;vy 

MvkM6 - 4 tffi^f: (7RS, 9SR) - 9- (t e r t-7f^f^>7-^ 
t^fy) -6, 7, 8-, 9 -T- h 7 t Kn- 5 H-vy n^\y°y [b] fcfVv^-7-y 
y > - 1 - *-;K5Dft*> (3 K±m 1 T*#£ ( 6 R * , 8S*) - [8 - (tert-/f 
^yyfiVy^-JVt^y) -2-y^;V-5, 6, 7, 8 - f h 7 H KD^y V >- 6 

1 HNMR (300MHz, CDC 1 3 ) S I - 0. 05 (3 H, s) , 0. 18 (3H 
, s) 0. 82 (9H, s) , 1. 58 (1 H, td, 1 = 12. 3, 3. 2Hz), 1 
. 93 (1H, m) , 2. 43 (1H, m) , 2. 60 ( 1 H, m) , 2. 82 (1H, 
m) , 4. 02 (2H, dd, J = 9. 6, 5. 2Hz) , 4. 09 (2H, dd, J = 
9. 6, 5. 2Hz) , 4. 78 (1H, d, J = 2. 8Hz), 6. 95 (1H, d, 
J = 7. 7Hz), 7. 24 (1 H, d, J = 7. 9Hz), 7. 35 (2H, d, J = 
7. 9Hz) , 7. 81 (2H, d, J=8. 3Hz) 
ESI-MS Found:m/z 4 6 2. 2 [M+H] + 
[0 2 8 6 ] 
6 5 

(6R*. 8 S * ) - 2- y^;V-6 - ( 4 - o - 1 U ;V ti ^ V v y - 1 - ;vy 
-5.6.7. 8-f h9H KP^yjV- 8-t-^ll 

liiHfiV^; (6R*, 8S*) - b;Vx> - 4 - 8 - b V ;v 

•>5- ;v^-^->- 5 , 6, 7, 8-rf7t JVx^f^j; 
TsMn [^V^>77 7>-1 (3H) , 4' -tf^0^>] • 1 «L»ttOft*> •) Jcftjt 
W4 5 Tlffc (6 R* , 8 S * ) - 4 -y 8 - ( t e r t - )V 

>^y fJVy?- -2-y^-;v-5, 6, 7, 8-fh?kKn^y>J , /-6- 

/f ;vy f^x^f«i;iifl 5 "CWfcfl:-&»S:fflv^jai« l 4 fc Hflto^ffefc J: t) KB 
«rfrv\ SfiMft 2 4 m g * fifeg# L t^fco 

1 HNMR (3 00MHz, CD30D) * : 1 . 75 ( 1 H, m) , 1. 95 (2H, 
m) , 2. 36 (3H, s) , 2. 50 (3H, s) , 2. 5 0 - 2. 7 6 (2 H, m) 

, 3. 0 2 - 3. 3 2 (6H, m) , 3. 73 (2H, m) , 4. 43 (2H, s) , 4 
. 80 (1H, m) , 7. 0 5 - 7. 2 8 ( 5 H, m) , 7. 55 (1H, d, J=8. 

2 H z) 

ESI-MS Foundlm/z 351. 3 [M+H] + 
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[0 2 8 7] 

m&m 4 6 



F )]/3uy- 


- 4 - 


(7 R) 


- 9 


7, 8, 9-f f 7tKn-5H 


-tfy F 


[2, 


3 - c ] 7-ir 


7 - 


-f f jvx^f^StF h )\>3~y - 4 — > 


m ( 7 s ) 


- 9 


7 , 


8, 


9-fh7t Kn-5H-tf'J F [2, 3-c] 



1) 7-7fK-8-t^y-5» 6, 7, 8-f>7t:Kn^yr/-7-* iV^'/fx 

£*3£H*CT\ «o&Wl-3t?Wfe8-*^V-5 f 6, 7, 8-fh5t Kn^f/'J 
7 -#;l/>K;ygS.x?-/l/.x;*7 : -;i' 2 6 . 1 g*J:tJ f Ri-ty , 7A4 6. 9 g co .x. ^ y - 
;V4 8 0mL»«i:**7. 4mL^iTLIfii:t3 0#W«fci£L;fco ^JS^^M^t 

*U f 7-yn*-8-t^V-5, 6, 7, 8 -f f 7 t Kn^y 'J y- 7-*^*' 
ym^-^£jtfef*;|#&fc LT#fc 0 S3R#H$P(;T, -tfait^Ov^ 3- JU x * * K 
2 4 0mL«7yjtt h'J9A9. 36g £iDx.^fifc:T 1 Bf^WL/^o KJSifcK: 

7*;V*7A^n-7 h ?77s( - (A3rt7/ft|xf;V= 3 0/7 0) i:t^SilLS 
mt&tfo 2 9 . 4 g SrflfrfeflM** fc LT#7t 0 

1 HNMR (300MHz, CDC 1 3 ) 8 \ 1 . 29 (3 H, t, J = 7. 1 H z ) , 

2. 27 (1H, dt, J = 5. 0, 14. 0Hz), 2. 68 ( 1 H, ddd, J = 4 
. 7, 9. 3, 14. 0 H z) , 2. 97 (1H, dt, J = 5. 3, 17. 4 H z) , 

3. 21 (1H, ddd, J=4. 9, 9. 3, 17. 3Hz), 4. 2 9 - 4. 3 7 ( 
2H, m) , 7. 4 4 - 7. 4 8 ( 1 H, m) , 7. 6 6 - 7. 6 9 (1 H, m) , 8. 

7 7 - 8. 7 8 ( 1 H, m) 

ESI-MS Found: m/z 261. 2 [M + H] + 

2) 9-*3rV-6, 7, 8, 9 -x h 9 Ktt - 5 H - tf U K [ 2 , 3-c] 7-t?fc?> 

- 7 -77;v^y@£x.-^;v 

MM 1 - 5 ^fflv^; 7 - 3 - f - 8 - t^y - 5 , 6, 7, 8-7-h9fcKn 
3ry"J>-7-# >HJ? y^^)^<D\Xt> *) &C_bf2 1 "C#£ 7-7'/ - 5 , 
6, 7, 8 -T- h 9 t Kn^7 V 7 - fc^stf^R^^fcfflv^a JSjWilMSW 1 - 5 

1 HNMR (3 0 OMH z, CDC 1 3 ) * : 1 . 27 (3H, t, J = 7. 2Hz), 
2. 15-2. 28 ( 1 H, m) , 2. 32-2. 46 ( 1 H, m) , 2. 77-2. 8 
4 ( 1 H, m) , 2. 98-3. 10 ( 1 H, m) , 3. 88-3. 96 ( 1 H, m) , 

4. 24 (2H, q, 1 = 7. 1Hz), 6. 88 (1H, brs), 7. 34-7. 3 
9 (1H, m), 7. 59-7. 62 (1H, m), 8. 67-8. 69 (1H, m) 
ESI-MS Foundlm/z 2 3 5. 2 [M + H] + 

3) (7S) - 7- tFnJry^fjV-5, 6, 7, 8 - r h 9 Kn tf y K [ 2 , 3- 
c] T-lftfV- 9 itf (7R) -7-tKn^y^fjl/-5, 6, 7, 8-f h 
9 H Kn t? 'J K [ 2 , 3 - c ] 7-tf 9 - * > 

MSf#H^TK ±S5 2 3 . 0 4 g *J J: WKmit^^m± F 'J ^ A 1 . 2 3 

gOtert -7'f;V7JV3-;i/ 5 2 mLtfC 9 0 VKX * 9 J —fr 1 3mL^iTL 
. 9 Q"CKX2nmm^Ltz 0 RJGS$ft&£»£T*fr3S8^ acS«tt-*SrjD^.#***JEE« 

, St^v 'J *^;v*7A7nv b "7 ^ — (^ nn-tJVA/^ ^ y -;v= 90/10 

) ^T^ML*®<b^0 9-fc5#:i . 4 2g^t#fc 0 

1 HNMR (300MHz, CDC 1 3 ) 8 \ 1 . 82-1. 95 ( 1 H, m) , 2. 1 
2-2. 23 (1 H, m) , 2. 71-2. 78 (1 H, m) , 2. 96-3. 07 (1 

ffiaE# 2005-3030878 



#fl 2004-062405 



^-v: 116/ 



H, m), 3. 29-3. 36 ( 1 H, m) , 3. 71-3. 85 (2 H, m) , 4. 8 
0 (1H, b r s) , 7. 32-7. 36 (1 H, m), 7. 58-7. 61 (1H, m 
) , 8. 37 (1H, brs), 8. 60-8. 62 (1 H, m) 
ESI-MS Foundlm/z 193. 1 [M+H] + 

&&*Lfc?-fe3fl:i. 4 2gliMtt*5A (N-tiVttlCHRALCPAK A 
SAyA, 2 c mX 2 5 c m ; 0 . 1 % a Jx. J f-J\/T ^ >\ ^3=-^ 7 — )V= 6 / 4 

2 0mL/mi n) "Cjft^iMBl U t^tHt^ ttS&WM : 4. 7 ^<b> (7 
S) -7-tKnJry^f;v-5, 6, 7, 8-f >7t Kntf'J K [ 2 , 3-c]T-tf 
e^-9-t> 6 4 5 mg*, TOf BSfW : 6. 3 ^<b, |W] (7R) -#6 3 

7 m g £#£ 0 (#^-&wi±^3*ottai« 4 8 \zwM\^tz7f3$&mz x n ^t<Dmi®m* 

^tl/:o ) 
5fefllf^ (7S) # 

«#H#M:6. 15- tt^j&14*7A, ^MKCHRALCPAK A S * 

0. 46cmX25cm; 0. l%y'xf;i/7r/, A^tv/x^y-;v=3/2 ;i 

3$ 1 m L /m i n ) 

fJUS^ (7R) # 

te#H#ffl : 9 . 1 5- 7A, ^ -b^tt«C HRALCPAK A S 77 9 A , 

0. 4 6cmX2 5cm;0. l%yxf;V7 5>, Adrt>/x^y-;v=3/2 ;1 
jS 1 m L /m i n ) 

4) h^x>-4-^Jl/*>f (7S) -9-*^V-6, 7, 8, 9-rf5tKn- 
5H-tfVK[2, 3-c] T^\£y- 7 -4 )V^^-)VJu^y-)V 

6-4 t'iv>/; (7RS, 9SR) - 9- (t e r t - /f^^f ;V->7-;V 
**~>) -6, 7, 8, 9-fh7tKD-5H-y^DA7'j' [b] fcfVv^-7-^ 
* >- 1 -*-;KO'(tt>!? £±|B3 (7S) -7-t Knipy^f jv-5, 6, 7 

, 8 -x h 9 t Kn-tf'j K [2 , 3-c] tf 9 -:*->£JBv».& £ £R&ft*£fr 

1HNMR (300 MHz, CDC 1 3 ) * : 1. 86-1. 96 ( 1 H, m) , 2. 0 
6-2. 14 (1H, m) , 2. 45 (3H, s), 2. 71-2. 77 (1 H, m) , 
2. 9 4 - 3. 0 5 ( 1 H, m) , 3. 4 3 - 3. 5 0 (1 H, m) , 4. 08-4. 1 
9 (2 H, m) , 6. 67 (1H, brs), 7. 32-7. 37 (3 H, m) , 7. 5 
4-7. 57 (1 H, m) , 7. 77-7. 80 (2 H, m) , 8. 64-8. 66 (l 
H , m) 

ESI-MS Found:m/z 3 4 7. 2 [M+H] + 
[0 2 8 8] 

Mrkm 4 7 

(7 R) - 7 -fc Fo^y- 5. 6. 7. 8 -x h ^ KP - bf U K f 2 . 3 - cl Tjf 

9 - a- ycnWkik 

1) (4R)-2, 2-^f;i/-4-lfx;vt^ty*';^>-3-*;V**VSt e r t 
— y-^ ;i/ x. ^ 7=- )V 

(S) - 3- (tert-7*^y*)V^^) -2, 2-y^f JV-4-t^t7*'J 

x;v-x^x;v«:ffiv^it (Synthesis, 1994, 1463-1466) tZWL<Djj&te 
t£o 5 4 3 m g ^tfeiti LtffCo 

1HNMR (400 MHz, CDC 1 3 ) * : 1. 36-1. 6 8 ( 1 5 H, m), 3. 7 
5 (1H, dd, J = 2. 0, 8. 8Hz) , 4. 04 (1H, dd, J = 6. 4, 8. 
8Hz) , 4. 2 0- 4. 4 8 ( 1 H, m) , 5. 0 7 - 5. 3 2 (2 H, m) , 5 . 7 
2 - 5 . 9 2 ( 1 H, m) 

2) 3 -7u*\£ y v> - 2 x;v-x^r-;i/ 

tf'J^-A^ h 3f v K 1 . 5 5 g<D* ? S — frl 8mL 3 — ~fX3^ — 2-y77 

tf u 9 Jy i . o i g £inx.. mmm%T, ^mt? i . 5 u#if m^t/c^ 7 0 °c-e 2 . 5 n# 
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g^y'JA^i/*7A^nvh^77^ (^^-9->/Mt@^^f-;v= 9 / 1 ~ 4/ 1 ) K 

xfrmmmLmmik&yo 1 3 5 m g ^^feMtt^t lt#/; 0 

1 HNMR (300 MHz, CDC 1 3 ) * : 4. 02 (3 H, s) , 7. 31 (1H, 
dd, J = 4. 6, 8. 2Hz), 8. 01 (1H, dd, J = l. 4, 8. 2Hz), 
8. 62 (1H, dd, J = 1. 4, 4. 6Hz) 
ESI-MS Found: m/z 2 15. 8 [M+H] + 

3) 3 - [2- | (4 S) - 3- tert -yh+->*J^;V- 2, 2 -v^^V^^f 
tV'J 4 -4 M -zc^jv] - k" 'J y > - 2 - * f f ^ 

zM'tTO. 5M 9-**7tf->^n [3, 3, 1] ;t'/-f h?KKn7?>»j|2. 

tt:3M'J^*'J-7A7|cM0. 3 9mL, Sft [1, 1' - (y7iiW^7 
^) 7xn^>] A°7^'7A4 2mg, ±15 2 tlf^Ml 3 5mg©N, N-vV 
^*W7 5 K5. 8 m L M£JHM»l;i> £3fc#H&T^fif 1 5 f^BJB^Lfelfe^ 

y'J*y;^7A^n7h^77-f - (A^f >/ftfif^=4/l) ^T^PfML 

1 7 3 m g *tjm&mmt>j t l-c#^ q 

1 HNMR (300MHz, CDC 1 3 ) * : 1 . 29-1. 70 (15H, m), 1. 
79-2. 17 (2 H, m) , 2. 78-3. 10 (2 H, m) , 3. 63-4. 07 ( 
3 H, m) , 3. 99 (3H, s), 7. 30-7. 44 ( 1 H, m) , 7. 56-7. 
77 ( 1 H, m) , 8. 50-8. 62 ( 1 H, m) 
ESI -MS Found I m/ z 3 6 5. 2 [M + H] + 

4) (7R) -7-H Kn^y^f^-5, 6, 7, 8-f>7t Kn-tf'J K [ 2 , 3 
- c ] 7-t? tf ^- 9 > 

±1B 3 -Q'&tzit&m 1 6mgCl 0 * 9 7 - 1 m L %l]\l7LMUX~ 1 8 0# 

W8l#L;fcft, MEETvM^^* L/io M*7-b b - b V n> 0 . 22mL izfeffi U b 

> 6 2/z L £ tl x. 8 Ottl 2 B$NMtft& Lfc&MLS -?Jfe?£ U ft&J±T 

Lfc«, ^MStty'J*^*7A^nvh^77^- ($fe%%zc^- )v / * ? 

7-^=99/1-19/1) Ct»ILtl^i7. 4mg*fifea#iU# 
fc 0 ^Oft^HPLC (f^^;VtilCHIRALPAK AS*7A, 0. 46c 
mX25cm;0. 1 %^xf;i/7 5 ^-if V/zt-? J -;V= 3 / 2 ; 9fcj& 1 m L 
/min) iH8. 7 % e e T&o/Co 

«^M9. lfr (3fe*itt*5A, ^-tJVttlCHRALCPAK AS*7A, 0 
. 46cmX25cm;0. 1 %V zrz^-^y 5 s^^S /zt-9 y ~)V= 3 / 2 ; W.M 

lmL/m i n) 
ESI -MS Found I m/ z 192. 9 [M + H] + 
[0 2 8 9] 
6 6 

(7S) -7- (4 - o - b y ;Vtf^y v^- 1 -jfrff-ju) - 6. 7. 8. 9-7"b 
7t: Fn - 5 H-ti'V K f 2 . 3 - c ] T-*?fcf ><PSEdi 

1) (7S) -7- (4 - o - b y ;vtT^y yy- l -^T;i/^ 9-;v) -5, 6, 7, 8- 
x b 9 ^ Kn - tfy K [ 2 , 3 - c ] T ■£ 9 > 

(7' R*) - hJUzcy- 4 6 ' , 7' , 8' , 9 
' -T b 9 Kn-^ tTn [l, 3-yt^fV7>-2, 9' (5' H) 
[b] try^v] -7' -^;i/^f;vx^f;v^ifn [3, 2 

, 1] ^^-3, 1' (3' H) -^7^>/7 7>] • %LWSL<Dftt> <9 4 6 
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-e#7t h/lz-x^- 4 (7 S) - 9 -*#V- 6 , 7, 8, 9-rh9HKn 
-5H-t°VK[2, 3-c] T-b*tf >- 7 - -f f-^x^r^XOljfilH 5 4 

1 HNMR (400 MHz, CDC 1 3 ) £ : 1. 65-2. 06 (7H, m) , 2. 
24-2. 34 ( 1 H, m) , 2. 32 (3H, s) , 2. 44 (1H, dd, J=4. 
91, 2. 7Hz) , 2. 54 ( 1 H, dd, J = 10. 3, 12. 7Hz), 2. 63 
-2. 83 (2H, m), 2. 87-2. 96 (2H, m), 3. 06-3. 18 (1H 
,m), 3. 35-3. 47 ( 1 H, m) , 6. 66 (1H, brs), 7. 07-7. 
16 (2H, m) , 7. 18-7. 29 (2H, m) , 7 . 3 5 (1H, dd, J=4. 
5, 7. 8 Hz), 7. 59 (1H, dd, J = l. 5, 7. 8Hz), 8. 69 (l 
H, d d, J = 1 . 2, 4. 5 H z) 

ESI-MS Found: m/ z 3 5 0.2 [M+H] + 

2) (7S) -7- (4 - o - h V;Hf^y Vy- 1 -4 fr*-f-fr) -6, 7, 8, 9- 
fF7tKn-5H-t''J K [2, 3-c] 7^£\£> 

mmWm^T, ±m l "Zntzik&m 1 80mg©fb?tKn77>2 mL#«K 1 . 
OM^MVf'JAr^^-^A-f h 9 Kn75«2 mL *Jjnx. % Sit? 3 0^ 

7jC 7 6 ^ L > 4 MTfcBHfc?- h U A7kmWL 76,«L, 7X2 3 0^L^Jnx 

V ii yfrij <7 Y ifjy j — /W^.3.<?-)\'= 3/2) t'T^-^ffi^Cft 

Hibl^J 7 3 m g Lt|#f; 0 

1HNMR (400 MHz, CDC 1 3 ) * : 1. 25-1. 37 (1H, m) , 1. 6 
8-1. 90 (5 H, m) , 1. 97-2. 05 ( 1 H, m) , 2. 21-2. 30 (2 

H, m), 2. 33 (3H, s), 2. 38 (1H, dd, J = 1 0 . 3, 12. 5Hz 

), 2. 65-2. 75 (1H, m), 2. 82 (1H, ddd, J = 2. 0, 6. 8, 
14. 8Hz), 2. 87-3. 01 (2 H, m) , 3 

, 10. 3Hz), 3. 09-3. 16 (1H, m) 

. 9Hz), 4. 22 (1H, d, J = 13. 9Hz) 

), 7. 23-7. 28 ( 1 H, m) , 7. 40 (1H 

), 8. 29 (1H, dd, J = 1. 5, 5. 1Hz) 

ESI-MS Foundlm/z 3 3 6. 3 [M+H] + 
[0 2 9 0] 

m&m 4 8 

Y)l,scy- 4 -XJU*>Wl- 8 jr V- 6 , 7, 8, 9 - g h 9 Kg - 5 H - tf V K 



05 (1H, tt, J = 2 . 9 
4. 06 (1H, d, J = 1 3 
7. 00-7. 20 (4 H, m 
dd, J = 1 . 5, 7. 9Hz 



2, 3-bl 7 -if g >- 7 ->f ^;vj^-XT-;i^coMjt 



1) 5, 6, 7, 9 -r h 7t Kn tf U K [2, 3-b] 7 -If If 8 - * > 

MWl-2-e#f;6, 7-yEFn-5H-^yj7-8-t71. Ogco^^y- 
;i/-7jc (2 : 1) 4 5mL?#ti:Mt Kn^S/^T^^-^AO. 9 4 gSfFSIth 

1 gfcfl&fc&nx, 1 1 Otfct 1 I^W*#L7to Kti5Wi.Zm.Ut ^<%iP#U 7jc 

SSLfflijSftiUe, 7-ytKn-5H-^;'J>-8-t7 t^Al, lg 
*r#fco %hixtz\t^% 1 . 0 gOl^fl//' 2 OmLMi: h V xf;V7 5>5mL 

L-/'J ijy^/fj^A^u^ Ytryyj - (;nn*ji/A/^^;-;v=i o/i) t?5£^ 

%hfLtzi^^(D^-^ J -)-U-7k (1 I 2) 9 0mL-MCWJ7A5. Ogtt 
x. x 1 1 0°CC X—mMW L rt: o Rtfcift: £ liS £ tr^ipf^. x. ? J - ;v £ MBET^* LIE 
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•>'J*^;v*7A^nvf^77^- (?nn^;w/^^;-ji/=i o/l) "C^-fifiS 

1HNMR (300MHz, CDCls) £ : 2. 20-2. 32 (2H, m), 2. 4 
8 (2H, t, J = 7. 1Hz), 2. 81 (2H, t, J = 7. 0Hz), 7. 05 ( 
1H, dd, J=4. 9, 7. 4Hz), 7. 55 (1H, dd, J = l. 7, 7. 5H 
z), 8. 32 (1H, dd, J = 1. 7, 4. 9Hz), 8. 44 (1H, brs) 

2) 7 - t Kn^fy^f^- 5 , 6, 7, 9 -x h 9 Kn tf y K [ 2 , 3-b]T*tft? 
>— 8 — ^ > 

-tia 1 ^Hk^%3 6 7mg(^)rF7t Kn79>3 OmLMC- 7 . OM 

t K3 0 Omg^ii, lfiltl^:#SLfc„ gSKT— 0&8H$tL;fc&, Rtfeffe** 
L^i^$Mfi7D7F7*77^- (^nn*M/^y-)V=i 0 / 1 ) T*£-«£ 

mmLmm^m nimg 

1 HNMR (300MHz, CDCls) * I 2 . 10-2. 40 (2H, m) , 2. 5 
5-2. 95 (3 H, m) , 3. 65-3. 85 ( 2 H, m) , 7. 05-7. 12 (1 
H, m) , 7. 5 5 - 7. 6 2 ( 1 H, m) , 8. 34 (1H, d, J = 5. 6Hz) , 
8. 45 (1H, brs) 

3) F^xv - 4 8 -t^V- 6 , 7, 8, 9 - x h 9 t Kn - 5 H - tf 
U K [2, 3-b] T-t'tf >- 7 -4 ^frJ^Xrfr 

HM6-4fiV^; (7RS, 9SR) - 9- ( t e r t - 7'fJVy^ f-fr i/ 9 -)V 
7t*zs) -6, 7, 8, 9-f F7n , n-5H-y7nA7'^ [b] t°Vv>-7-^ 

1 HNMR (300MHz, CDCls) * I 1 . 94-2. 08 ( 1 H, m) , 2. 3 
5-2. 50 (4H, m) , 2. 6 5 - 2. 9 5 (3 H, ra) , 4. 10 (1H, dd, 
J = 7. 6, 10. OHz), 4. 32 (1H, dd, J = 5. 9, 9. 9Hz), 7. 
08 (1H, dd, J=4. 9, 7. 5Hz), 7. 32 (2H, d, J = 8. 4Hz) 
, 7. 56 (1H, dd, J = l. 6, 7. 5Hz), 7. 76 (2H, dd, 1 = 2. 
0, 8. 6Hz), 8. 35 ( 1 H, dd, J = l. 7, 4. 9Hz), 8. 92 (1H 
, brs) 

ESI-MS Found: m/ z 3 4 7. 2 [M+H] + 
[ 0 2 9 1 ] 

* JfeM 6 7 

(7RS) -7 - (4 - o - !■ 'J A'tf^'J y> - 1 - >f ^) -5. 6, 7, 9-7" 

h 2 n Kn tf u K T2 . 3 - b 1 y-tfbf >OMjt 



1) ( 7 R S ) — 7 — (4 - o - h V ;Vfc?^i; 1 ->f ^;i/) -5, 6, 7, 9 

-fh7tKnt s U K [2, 3-b] T-tr if >- 8 > 

8 b^x>- 4 8 V- 6 , 7, 8, 9-7f7t 

Kn- 5 H- try K [2 , 3 - b ] kf > - 7 - -f f^l 9 . 7mgON 

7M$£^ h V V A-cft»|fe, ii^g*Lii^ Wli^ n v f ^57^- (^nn 
*;VA/^*y-;l/=4/l) ^^Iffi^L^^b^l . 2mgi7-^f l/>-5, 
6, 7, 9-t- b5t Kntfi; K [2, 3 - b] T 8 1 6 . 6mg^fc 

o #^tL7c7-^-f-lx>-5, 6, 7, 9-f h7tKntf') F [2, 3-b] T*flf> 
-8-*71 6. 6mgiiN, N - ^ ^ f A 7 5 K 2 m L Cii L 4 - o - F 'J ;V 

y v > • 1 mmm. 2 0 m g ^tn£> 9 0 cut 0 . 5 mm^Lfco afc«£»±T 

Mil L ^I^Sr^lDUB?* Ji^ h 7 -f - (^Dn*M/^^;-^=4/l) t? 

#St*&34 Lf£»ft#W 12. 1 m g £#fc 0 
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1 HNMR (3 0 OMH z, CDCls) * : 1. 55-1. 82 (3 H, m) , 1. 9 

2- 2. 10 (2 H, m) , 2. 12-2. 25 ( 1 H, m) , 2. 30 (3 H, s), 
2. 32-2. 54 (2H, m), 2. 58-2. 7 7 ( 3 H, m), 2. 80-2. 9 
8 (5H, m) , 7. 02-7. 21 (4H, m) , 7. 5 2 - 7. 5 8 ( 1 H, m) , 
7. 73-7. 80 (1H, m) , 8. 26-8. 32 (1H, m) 

ESI-MS Found: m/z 3 5 0. 3 [M+H] + 

2) ( 7 R S ) — 7 — (4 - o - b V /H^V 1 -5, 6, 7, 9 

-ff7tFnifiJK [ 2 , 3 - b ] T 4f t° > 
±151 <Dik&m 10. lmgOf h?th'D79> 2 mL#ftt**ft'J f"^ 

oy^77^ (^nn*;vA/^^7-^=4/l) T^iltfit© L^M^ 7 . 4 
m g # 7c o 

1 HNMR (300MHz, CDCls) 8 1 . 58-1. 87 (6 H, m) , 1. 9 

3- 2. 38 (9 H, m) , 2. 62-3. 14 ( 7 H, m) , 3. 48-3. 58 (1 
H, m) , 4. 7 0 - 4. 7 6 ( 1 H, m) , 6. 6 3 - 6. 7 0 ( 1 H, m) , 7 . 0 

4- 7. 33 (5H, m) , 7. 9 2 - 7. 9 6 (1H, m) 
ESI -MS Found : m/z 3 3 6. 3 [M+H] + 

[0 2 9 2 ] 
9 

h jyxy- 4 yW. (7R. 9S) -9-^^>x;v»-;v7^7-6, 7. 8 

. 9-f f7l^KP-5H-y^a^ [bl b°'Jy'/-7-^iMf;VxXrJV(Qi 

1) (7R, 9 R) -7- (t e r t-/W^ W5-^t*'>) -5, 6, 7, 

8- f f7tFny7DA7^ [b] tf V v >- 9 — 

7 - 9 "C#7c (7R, 9S) -7-t Kn*^f>-6, 7, 8, 9-ff7 
t Fn-5H-y7DA7^ [b] tf U v > - 9 - * — )V 8 5 0 m g <D $ u u A 2 2 

^f-;V=3/2~2/3) Ct^lilL (7R) - 7-H 6, 7 

, 8-rF7tFny7nA7*^ [b] if V 9 y 7 9 8 m g fctefefiMfcWfc L 

#?>tL/:Mft7 9 8mg^N, N-yif ;V*iH7 5 F2mLCiHL, -f 5 ^V*- 
;v 1 . 1 4 t e r t - 7f ^ f ;V7 n n •> 7 > 3 . 0 7 g 4rlni;U SffiT? 7 0# 

^*7A7nvf757^- (^3^ y/f£m^^= 7/3-3/2) (:t5-f*l 
L (7R) -7- (tert-Zf^^y^-W^y) -5, 6, 7, 8-ff 
7tFny^nA/^ [b] tf V 9 -^^ 7 0 8 m g «r*ftfe$lMfc1& i: LTWfco 

# <b fltzlt^ 708mg^^;-JH2mL U Tk^TTjcUft* "7*^ YVV 

7A^D7^77^- (^^>/fi=|£^;V = 9/ 1 ~ 4/ 1 ) ttflilLSI 

4 7 1 m g fc Lt#/; 0 

1 HNMR (400MHz, CDCls) $10. 05-0. 05 (6 H, m) , 0. 8 

9- 1. 02 ( 1 H, m) , 0. 90 (9H, s), 1. 17 (1H, dt, J = 1 1 . 
7, 13. 3Hz), 1. 98-2. 15 ( 2 H, m) , 2. 25-2. 31 ( 1 H, m 
), 2. 69-2. 79 ( 1 H, m) , 2. 83 (1H, ddd, J = 1 . 9, 6. 3, 
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14. 5Hz), 3. 4 2 (1H, d d, J = 6. 6, 9. 8 H z) , 3. 49 (1H, 
dd, J = 5. 9, 9. 8Hz), 4. 83-4. 76 ( 1 H, m) , 5. 97 (1H, 
d, J = 3. 5Hz), 7. 15 (1H, dd, J=4. 9, 7. 4Hz), 7. 46 ( 
1H, dd, J = l. 4, 7. 4Hz), 8. 39 (1H, dd, J = l. 4, 4. 9H 

z) 

ESI-MS Found: m/z 3 0 8. 2 [M+H] + 

2) (7R, 9S) -9-TvK-7- (t e r t-yf^f^-Wi') 
6 . 7, 8, 9-rF7tKn-5H-y^DA7^ [b] E''Jy> 

±13 1 -e#7Mb^fe 5 6 6 m g oSSxf^/ 9 . 2 m LM^zM^T f'jxf;i/7 5> 
0. 7 7mL» >^>^*-HOVK0. 2 9 m L £t/Px., HiS"? 4 0 ^W»^ L£ 

-yVfWMT? K9mLi:?#j)?L7^ftt f "J A 5 9 8mg *jQx.lt»a^T 

ffiL/co ftBftJ^f-^flilil&jfllAifcifCtfe^L, *S*«6BI^ h V t> AT?(6#Lfc^ 'MEET 

33/1-19/1) KT^iHI L»| 4 2 1 m g *m&MW6o £ Lt#fc, 
1 HNMR (400 MHz, CDCls) 5 10. 04 (6H, s), 0. 89 (9H, 
s), 1. 10-1. 23 ( 1 H, m) , 1. 48-1. 57 ( 1 H, m) , 2. 01- 
2. 09 ( 1 H, m) , 2. 16-2. 33 ( 2 H, m) , 2. 70 (1H, ddd, J 
= 1 . 6, 7. 2, 14. 7 H z) , 3. 12-3. 21 ( 1 H, m) , 3. 45 (2H 
, dd, 1 = 2. 0, 5. 9Hz), 5. 10 ( 1 H, dd, J = l. 9, 6. 8Hz) 
, 7. 15 (1H, dd, J=4. 9, 7. 5Hz), 7. 46 (1H, dd, J = l. 

5, 7. 5Hz), 8. 36 ( 1 H, dd, J = l. 5, 4. 9 Hz) 
ESI-MS Found: m/ z 3 3 3.3 [M+H] + 

3) N- [ (7R, 9S) -7 - ( t e r t - ~7 *J- 9 J * f;Vy i/ 2 f-;i/) - 

6, 7, 8, 9-f f 7tKn-5H-y70/\7'^[b]t°'Jyy-9-^JV] *9>A 

±15 2 X'&tzik&m 4 2 1 mgO^lxf^ 6 . 4mLiIi: 1 0 %^7y')A-^f 

fc*«*'fr*>-€:T«JET»«*®*i-*£. J: *9fi (7 R, 9S) - 7- (tert- 
7"f JVy^ f JV y 7 - iV t y ^ f iV) - 6, 7, 8, 9 - t Y 7 Kn - 5 H - v * n 
^7°^ [b] fcfV 9-^^7r/3 0 3mg &#fc 0 ^hfitzit^m 5 OmgWt 

if ;v 1 . OmLCilSL, WTf'Jxf;V7^6 9 j «L > ^ 9 > X ju-fc — jv? n V 

T*flE*§*L^ 0 Wy'J*W7A^nvh^ 7 7^ (^^f-^/f^Sfe^f-^ 
= 6 5/3 5 ) l:tMlLilj^» 5 0 m g Sr^-fefftjRWfc LT#/; 0 
1 HNMR (400MHz, CDCls) 5:0. 05 (6 H, s) , 0. 89 (9H, 
s ) , 1. 64-1. 86 (4 H, m) , 2. 03-2. 15 ( 1 H, m) , 2. 72 ( 
1H, t d, J = 5. 5, 15. 7Hz), 2. 86 (3H, s), 2. 93-3. 05 
(1H, m) , 3. 64 (2H, d, J = 6. 3Hz) , 4. 8 3 - 4. 9 2 (1 H, m 
), 6. 61 (1H, b r s) ,. 7. 16 (1H, dd, J = 4. 9, 7. 4Hz), 7 
. 46 (1H, d, J = 7. 4Hz), 8. 36 (1H, d, J=4. 9Hz) 
ESI-MS Found: m/ z 3 8 5.2 [M+H] + 

4) N — [ (7R, 9S) -7-tKn^y^fil/-6, 7, 8, 9-7>7tFn-5 
H-V* n^\y°^ [b] tfV 9 -A ;v] ^^y^^>7< K 

±153 X%fz\^m 5 OmgCl. 0 Mr h 9 7'f;V7 -7 A "7 n V K-+ f5t 
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/ 4 -tm^^) Kxftmmm L^mt^m 3 3 m g t L-c#7t 0 

1 HNMR (400MHz, CDCls) S I 1 . 62-1. 88 (3 H, m) , 1. 9 
3-2. 05 ( 1 H, m) , 2. 34 (1H, ddd, J = 3. 1, 5. 5, 14. 1H 
z) , 2. 69 (1H, ddd, J = 3. 9, 6. 2, 15. 2Hz), 2. 93-3. 
03 ( 1 H, m) , 2. 94 (3H, s ) , 3. 70 (1H, dd, J = 6. 2, 11. 
3Hz), 3. 96 (1H, dd, J = 8. 6, 11. 3Hz), 4. 90 (1H, dd 
d, J=3. 0, 4. 8, 10. 6Hz), 6. 94 (1H, brs), 7. 16 (1H 
, dd, J = 5. 1, 7. 5Hz), 7. 48 (1H, dd, J = l. 5, 7. 5Hz) 
, 8. 35 (1H, dd, J = l. 5, 5. 1Hz) 
ESI-MS Found: m/ z 3 8 5. 2 [M + H] 4- 

5) h j]y^>~ 4 -XA/fr >M (7R, 9S) - 9 * yx)V*=- )VT 5 ^ - 6 , 7 
, 8, 9-fh7t: Kn-5H-y7nA7°^ [b] tf 'J 7 ->f ^;i/^* + ;i/ 

I 6 - 4 T-ffi tz (7RS, 9SR) -9 - (t e r t-^VyVf Jky?-^ 
t + y) -6, 7, 8, 9-rh7tKn-5H-y7nA^ [b] t°'J^>-7-^ 

^ ^- l -jr-)v<Dit'fr 1 o K:±fB4 -e#/^fc^£fflv>;g> £ t&^Tfc^frffi^fc&v^ 

1 HNMR (400MHz, CDCls) S : 1. 71-1. 97 (4H, m) , 2. 0 
8 (1H, ddd, J = 4. 7, 8. 2, 14. 0Hz), 2. 47 (3H, s), 2. 
74 (1H, td, J = 5 . 7, 15. 2Hz), 2. 87 (3H, s), 2. 90-3 
. 00 ( 1 H, m) , 4. 01 (1H, dd, J = 5. 9, 10. OHz), 4. 10 ( 
1H, dd, J = 7. 4, 10. OHz), 4. 75-4. 82 ( 1 H, m) , 6. 65 
(1H, brs), 7. 19 (1H, dd, J = 4. 9, 7. 5Hz), 7. 37 (2H 
, d, J = 8. OHz), 7. 47 (1H, dd, J = 1 . 6, 7. 5Hz), 7. 80 

(2H, d, J = 8. OHz), 8. 38 (1H, dd, J = l. 6, 4. 9Hz) 
ESI-MS Found:m/z 3 4 7. 2 [M + H] + 
[0 2 9 3 ] 
MM 6 8 



.x — - 3 - 


Y. Kn 3r -> V V > — 1 


- -f +;ix] - 6 , 7 , 8 , 


9-rh7t K 


o-5H-y^ 


u^?°? [b] fcf V - 9 - 


-4M * 9 y 7,)\'7k>7 5 K 


• 1 L — ISS 



Ml K*M^/; (7' R*) -Y)\/^>-4-X)\'*>m.-6' , 7' , 8' , 9 
' -f h7HFn-7t°n [l, 3-y*t^V7>-2, 9' (5' H) -i/pu-^-ff 
[b] t°'Jy>] -7' -^;v^f-;VJi^x^^t>^tfn [ 8 -T*f- Vis? u [3, 2 

, l] + ^-3, l' (3' H) -^v^>y77/] • l i&m.iai<D4$t> *) 4 

9 -Vftitik&toRVmtLW 2 6 Tr#£ ( 3 S * , 4S*) -4 - (2-?nn-4-7^ 

tn7i^) tf^y V>—3 - * - fl/ & M 2> £ £ 7-7;i/i©ftfc ^ &~L-ffi5^£- 
Mv>atfc*>'fl&ti££Sfem 1 fcRflfccD^KJ: fl^RJSfcfrv^ SlMli2 3mg^efe 

1 HNMR (400MHz, CD30D) * I 1 . 25-1. 46 (2H, m), 1. 6 
5-1. 78 ( 2 H, m) , 1. 89-2. 06 (2 H, m) , 2. 21-2. 51 (4 
H, m) , 2. 6 5 - 2. 7 6 (2 H, m) , 2. 8 7 - 2. 9 5 ( 1 H, m) , 2 . 9 
1 (3H, s), 3. 05-3. 18 (2 H, m) , 3. 22-3. 41 (2 H, m) , 
4. 03-4. 11 (1H, m), 4. 42 (2H, s), 7. 10 (1H, td, J = 
2. 5, 8. 6Hz), 7. 21 (1H, dd, J=2. 5, 8. 6Hz), 7. 27 ( 
1H, dd, J = 4. 9, 7. 6Hz), 7. 43 (1H, dd, J = 6. 2, 8. 6H 
z) , 7. 62 (1H, d, J = 7. 6Hz), 8. 33 (1H, dd, J = l. 2, 4 
. 9 H z) 
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ESI-MS Found: m/ z 4 8 2.1 [M+H] + 
[0 2 9 4 ] 



[0 2 9 5 ] 




m^mA 
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[Rife] 

[RjH] ll n n n attl4 N y -b y f > f t ^ y ^ n 7 Jl/ 

[I] 




[5£fK A 1 , A 2 , A 3 , A 4 , A 5 . A 6 , A 7 &^A 8 i±, ^^£Lt, -CH 

-N-f^U Ri OTi ' f± % 7X*m^-, Ci - 6 r;v^;v^^£^u R 

2, R 2 ' , R 3 , Rs ' MRi «\ 7Kmm^, Ci - 6 T;vdf-;v^^^L, Xtt, 
-CH 2 -NH-f*iL, Yfi, -CH 2 -NH-f^iU Z t± % -CH- 
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